


513735«APR 92* 6T27* 
KEVIN JOURNEAUX 
68 EASTON AVE 
MONTREAL WESTPQ H4X 1K8 


0 57438 70924 


New Product Review 


Canada’s Magazine for High-Tech Discovery 


MM70924 

MARCH 91 


Occult 

Electronics 


Inventing the 20th Century 


Introducing Microsoft Excel 3.0 




Heading 1 


While it’s true our latest version of Excel is the 
most powerful spreadsheet in the world, it 
comes with very simple instructions. 

Plus an amazing new on-screen feature called 
the Toolbar. This unique collection of multi- 
purpose power tools not only helps you tackle the 
most intricate spreadsheet tasks with ease, but 
also opens up all the 
advantages of the 
Windows™ computing 
environment. 


output look better than ever. The click of a button 
will also create a text box right on your work- 
sheet. And you can combine worksheets, charts, 
and text on a single page for a stunning report. 


UD New Point-and- 
Click Formulas. 

Use the auto-sum 
button to add ranges of 
numbers automatically, 
either horizontally or 
vertically. Microsoft® 
Excel intuitively enters 
the correct sum formula 
for you. 


50111 

New Point-and-Click Formatting. 

Click the bold and italic buttons to apply these for- 
mats to cells you’ve selected. Use the alignment 
buttons to justify your data left, centre, or right. 

03 New Point-and-Click Charting. 

Click once, and the worksheet cells you’ve 
selected turn into a chart automatically. Double- 
click, and you get 68 chart options, including 24 
new 3-D chart types. You also get a lot more 
colour choices-16 at a time from a choice of 
16 million colours. 


New Point-and-Click Drawing. 

Use lines, rectangles, ovals and arcs to draw 
attention to important numbers and make your 


Microsoft* 


[Si New Point-and-Click Macros. 

Add buttons to your worksheets to run macros 
that automate repetitive tasks. 

On top of all that, stepping up from Lotus® 1-2-3® 
is just as easy. With our Lotus 1-2-3 Help feature, 
you’ll master graphical computing in no time. 

For more information, call (416) 568-3503. 
Better still, see your nearest software 
a complete demonstration. 

And tool up for the 90 ’s with 
Microsoft Excel 3.0. 


Heading 1 | New Point-and-Click Styles. 

Easily apply different style formats to your work- 
sheets. And now you 
have 256 fonts to 
choose from, plus cell 
colours and patterns. 


mm 

New Point-and- 
Click Outlining. 

Microsoft Excel auto- 
matically outlines your 
worksheet to show 
your most important 
line items. It just takes 
a click to create your 
own outline or to see 
the different levels of detail in your outlined 
worksheet. And it’s a great way to organize and 
report your final results. 


Microsoft® and the Microsoft logo are registered trademarks and Windows™ is a trademark of Microsoft Corporation. © 1990 Microsoft Corporation. All rights reserved. 

Lotus and 1-2-3 are registered trademarks of Lotus Development Corporation. 
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Editorial 


H ello to all our readers. This 
issue marks the thirteenth 
year of the publication of 
Electronics and Technology 
Today. As a matter of fact, I remember 
anxiously waiting for and buying the 
first issue. Believe it or not, I still have 
it! In my wildest dreams, I never 
thought I would be the editor of this 
publication. 

The theme of this issue is “Canada’s 
Role in High-Technology.” There are 
several examples contained within, 
some of which include an article about 
research at the University of Toronto, 


and a feature about Canada’s research 
databases. I had much more material 
on this subject, but due to space con- 
siderations, I could not include every- 
thing. However, I think we can all be 
proud of our many achievements. 

In an effort to bring to our readers 
more quality projects. I’d like to take 
this opportunity to announce the Great 
Canadian Project Contest. This con- 
test is open to everyone. All you need 
to do is send in (to the address below) 
your best projects including schematic 
diagrams, pc board patterns (if ap- 
plicable) and of course, pictures (black 


& white glossy preferred). In an effort 
to tap and encourage the creativity of 
our youthful citizens, I intend to go 
into the electronic schools and per- 
sonally talk with as many students as 
possible, encouraging them to par- 
ticipate. All suitable projects will be 
published in Electronics and Technol- 
ogy Today. Payment will also be in- 
cluded for those projects chosen. 

So get out your breadboards and 
spare parts, and let’s see what you can 
do! 

Chuck Ander 
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Start a money-making career in 
video/audio servicing! 

Only NRI gets you started fast with real-world training designed around 

state-of-the-art equipment you keep! 




SEND TODAY FOR FREE NRI CATALOG 


NRI's newly expanded training cov- 
ers all the latest advances in home 
entertainment electronics, then takes 
you inside today's high-tech equip- 
ment as you learn to troubleshoot, 
diagnose, and service the complete 
home entertainment system included 
in your course: 1 3" color TV, pro- 
grammable VCR, and integrated 
audio rack system. Only NRI makes it 
so easy to start a new career, earn 
part-time income, even start a 
video/audio servicing business of 
your own! 

Billions of dollars of video/audio 
equipment means big opportunity 
for you 

There’s never been a better time to get 
involved in home entertainment electron- 
ics. Experts predict that consumers of 
video/audio equipment will spend over $26 
billion by 1995 as product manufacturers 
race to fill the demand for increasingly 
sophisticated technology. 

This explosive acceleration of new 
product innovation means new opportu- 
nities for you in video/audio servicing. 

And NRI prepares you to take advantage 
of those opportunities by giving you the 
skills to troubleshoot and service a full 
range of TV, video, and audio equip- 
ment. 


The most advanced, most 
complete video/audio training 
ever offered! 


You start with lessons that give you a 
strong foundation in electronics funda- 
mentals, mastering the basic circuits and 
components at the heart of today’s 
video/audio equipment. 

Then you build on that foundation 
as you explore the high technology of digi- 
tal controls, CDs and digital audio tape 
players, advanced TV systems, cable TV, 
VCRs and camcorders, even 
microprocessors . 

Best of all, you’re pre- 
pared for the technology of 
today and tomorrow with 
hands-on train- 
ing designed to 
give you invalu- 
able practical 
experience. 


Name 


(Please print) 


Address 


Province 


Code 


11-031 


Hands-on training 
with this incredi- 
ble array of home 
entertainment 
equipment gives 
you the skills you 
need for success. 


State-of-the-art equipment 
included in your training makes 
theory come to life 

Only NRI gives you so much real-world 
equipment ... all yours to train with and 
keep! Get hands-on experience as you 
work with a complete, high-tech home 
entertainment system: a 13” color TV 
with remote, a programmable VCR, and 
an integrated remote-controlled audio 
system including AM/FM tuner, 100 watt 
amplifier, CD player, dual cassette play- 
er, turntable, speakers, and audio rack 
cabinet. 

Theory comes to life as you learn to 
perform component-level diagnosis and 
service on advanced technology audio 
equipment . . . conduct in-set demonstra- 
tions of TV circuits and components ... 
and discover first-hand how to maintain 
and service today’s commercial VCRs. 

Plus, NRI custom-produced videos 


show you in close-up detail how to test, 
troubleshoot, and service TVs and VCRs 
like a pro. 

No experience necessary ... 

NRI builds it in 

You need no previous experience in elec- 
tronics to succeed with NRI. Step by step, 
you accumulate the knowledge and practi- 
cal experience that will make you unique- 
ly qualified for today's opportunities in 
home entertainment electronics. 

You learn at your own pace and on 
your own time. And all throughout your 
training, you have the full support of your 
personal NRI instructor and the entire 
NRI technical staff. 

FREE catalog tells more 

If the coupon is missing, write to 
NRI Schools, McGraw-Hill Continuing 
Education Center, 330 Progress Avenue, 
Scarborough, Ontario M1P2Z5. 


□ Desktop Publishing & Design 

□ Electronic Music Technology 

□ Word Processing Home Business 

□ Automotive Servicing 

□ Basic Electronics 

□ Bookkeeping & Accounting 
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JAH9M Schools 

McGraw-Hill Continuing Education Center 
330 Progress Avenue, Scarborough, Ontario M1P2Z5 
KfCheck one FREE catalog only 

□ TV/V ideo/ Audio Servicing 

□ Microcomputer Servicing 

□ Computer Programming 

□ Telecommunications 

□ PC Systems Analysis 

□ PC Software Engineering Using C 
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FRANCHISE OPPORTUNITY 


Are you 

- A super tech looking for a future 

- frustrated in a dead end job 

- knowledgeable in VCR, Camcorder and Television Repair 

- trying to own or operate your own business 

- customer orientated. 


Then * * , * * 

- we need to talk 

- we have the business accumen and organization you need. 


The Video Re-Fit Shop is a franchise service system specializing in consumer Electronic 
Repairs. We have been in operation for over six years in the Winnipeg area and have four very 
satisfied franchisee's. We are currently wanting to expand outside the Winnipeg market. 

Please Contact: 


Gordon Turnbull 
President 


VRS Electronics Ltd. 


Write or Call 


931 St. Mary's Road 
Winnipeg, Manitoba 
R2M 3R6 
(204) 257-7555 

today for our free Promotional Video! 
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New Products 


Canadian Research 
Databases — 
Information at Your 
Fingertips 

CAN/OLE is an online information 
retrieval system which gives you direct 
computer access to vast quantities of 
information. All you need is a 
telephone, a terminal or microcom- 
puter, and a CAN/OLE account. You 



can search through millions of refer- 
ences to locate information published 
all over the world. You may wish to 
look into the “research in progress” 
databases or print out a list of Canadian 
associations working in your field of 
interest. The computer will automat- 
ically order any document you need 
from one of Canada’s major libraries. 

CAN/OLE is your gateway to the 
world’s major scientific and technical 
information services and to a variety of 
Canadian services exclusive to 
CAN/OLE. 

CAN/OLE can help you to: 

• find out what has been published on 
any given topic 

• keep up-to-date on developments in 
your field 

• verify citations 

In seconds, using simple CAN/OLE 
commands, you can locate: 

• author, title, source and often 
abstracts from journal articles, 
reports, conferences proceedings, 
books, government publications and 
theses 


• individuals and organizations in- 
volved in specific research projects 

• associations in Canada 

• the nearest Canadian location of the 
journal you need 

CAN/OLE is operated by CISTI, the 
Canadian Institute for Scientific and 
Technical Information. CISTI is a 
division of the National Research 
Council of Canada, one of the leading 
federal research agencies. CISTI ’s 
mandate is to maintain the national col- 
lection of scientific and technical docu- 
ments and to disseminate scientific in- 
formation quickly and efficiently to 
Canadians. For more information con- 
tact: Client Services, CAN/OLE 
CAN/SDI, CISTI, National Research 
Council Canada, Ottawa, Ontario K1A 
0S2, Tel: (613) 993-1210 Fax: (613) 
952-8244, Telex: 053-3115, Envoy: 
CISTI. CLIENT.SERV 

Circle Reader Service Card No.53 

Fuji introduces The 
World’s First 
Videotape That 
Processes Sight and 
Sound The Way 
People Do. 

MARKHAM, ONTARIO — (Decern- 
ber 10, 1990) — Paco Electronics Ltd. 
is proud to introduce Fuji’s newly 
developed DOUBLE COATING tech- 
nology. Offering significant improve- 
ments in audio and video performance, 



the new line-up of Fuji videotapes’s 
now available. 

DOUBLE COATING technology 
was developed to increase picture 
resolution and improve video sound 
quality. It is an advanced extension of 
the sophisticated coating technology 
used in the manufacture of Fujicolor 
film. 

To mark the debut of this line-up, 
Fuji’s DOUBLE COATING videotape 
products will appear in vibrant new 
packaging. The new package design 
was developed based on consumer sur- 
veys in Europe and North America — 
the final design reflects a technically 
advanced image appropriate for this 
selection of high-performance 
videotapes. This line- up heralds a new 
era of quality video viewing. 

Fuji’s DOUBLE COATING 
videotape line-up consists of: 

High-frequency components (such as 
video signals) are recorded near the sur- 
face of the videotape’s magnetic layer 
while low-frequencies (like linear 
audio) are recorded deep into the layer. 
Conventional videotapes have only a 
single magnetic layer for all these fre- 
quencies. A tape using relatively large- 
grain magnetic particles would handle 
low- frequency signals well, but 
respond poorly to mid- and high fre- 
quencies. Conversely, extremely fine 
particles provide good high-frequency 
performance, but prevent optimum out- 
put of mid- and low frequencies. This 
makes it extremely difficult to improve 
simultaneously all the response charac- 
teristics of a conventional single-layer 
videotape. 

Fuji’s DOUBLE COATING technol- 
ogy makes use of two magnetic layers. 
The upper layer employs newly 
developed ultrafine-grain magnetic 
particles optimized for mid- and high- 
frequency response, while the lower 
layer uses new fine-grain particles for 
superior low-frequency characteristics. 
Together, they provide unprecedented 
performance across the entire frequen- 
cy range. □ 

Circle Reader Service Card No.54 


Electronics & Technology Today 


Feb/March 1991 *7 




HISTORY 


Sperry: 
Inventing the 
20th Century 

by George Colpitts 


T he last years of the 19th century 
began the golden age of the 
electronics hobbyist. Henry, 
Foucault and Ohm might have 
previously fine-tuned principles of 
electricity and physics, but it was back- 
yard tinkerers such as Edison, Weston 
and Siemens who hammered such 
principles into every-day life. Often 
at odds with academic scientists, 
wild-haired inventors and armchair 
science buffs experimented with the 
internal combustible engine for 
cars, dangled from unstable 
dirigibles or killed themselves in 
elaborate airplanes. Store 

catalogues and patent monthlies 
were crowded with contraptions 
reflecting the come-hell-or-high- 
water determination of their 
creators. “Invention is 95 per cent 
perspiration,” Edison had said, 
probably without exaggeration and 
most innovation amassed man- 
hours which would make modem 
R&D groups cringe. But the years 
were exciting. These hobbyists 
eventually created, patented and 
sold modem convenience, the degree 
of which we have never been able to 
fully match. 

Any look at early innovators would 
have to include inventor -extraordin- 
naire, Elmer Ambrose Sperry, whose 
hands produced gadgetry which 
changed the planet. He was lionized as 


an engineer, initiator of dozens of cor- 
porations, including the Sperry-Rand 
corporation, and the dreamer behind 
modem avionics, gyro-compasses and 
truly closed-looped systems. 

With little education apart from the 
reading of 19th Century Scientific 


Elmer Ambrose Sperry 
American magazines and patent jour- 
nals, Sperry began his career as inven- 
tor in home-State New York. As a boy 
he had set his veranda on fire ex- 
perimenting with benzine vapours, in- 
jured a playmate with a homemade 
glass-blowing outfit and was generally 


known as “that Sperry boy.” But by the 
time he was a faiWiand adolescent, his 
mechanical aptitude and avid reading 
joined together in a mind that in- 
novated, it seems, without coaxing. 

At 19, Sperry perfected the closed- 
loop, or self-regulating arc lamp. A few 
years later he was perfecting mining 
machinery, developing street cars 
which impressed the world, and 
delving into electro-chemistry. In 
the 1890s, he patented a storage bat- 
tery which drove an electrical car 87 
miles (other batteries at the time 
charged for 30 miles at most). The 
Sperry gyroscope, the searchlight 
which lit up skies laden with World 
War One Zeppelins, the gyro-com- 
pass, the automatic ship stabilizer, 
and the automatic pilot for aircraft 
eventually became his children. 

And children they were. Sperry’s 
ideas were borne on paper with pen- 
cil; his ability to visualize and draw 
concepts, systems and electrical 
theory was so complete he was able 
until his death in 1930, to pass pages 
of diagrams and sketches to en- 
gineers sufficient to initiate yet 
another Sperry product. More than 
visualized, most of his 400 patented in- 
ventions gained personalities in the 
Sperry mind. He described them as “he” 
or “that brute” or “that fellow.” 

Although he grasped blueprint in- 
tricacies, Sperry was a slow reader, and 
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The Sperry streetcar at the Chicago World's Fair, 1893. Elmer Sperry, right, has his hand on thebrake. 


friends who had to read silent movie 
subtitles aloud to Sperry, were relieved 
when talkies were produced. A 
notorious speller, he wrote in a 
notebook, “Hydrochloric acid out of 
salt by electroleciss.” He lived in fear of 
his teacher’s warnings that a poor 
speller, “might be able to attain the dig- 
nity of a grocer’s clerk ... but nothing 
more.” “Now that I have lived it down,” 
he said later, “I can see that the whole 
world does not revolve around spell- 
ing.” 

Sperry’s world revolved around tech- 
nology. Yes, he became a proficient 
speaker, polished public figure, and 
writer of passionate poetry to his wife, 
but Sperry was most comfortable in the 
intricacies of electricity and engineer- 
ing. As biographer Thomas Hughes 
said, “Sperry expressed himself in tech- 
nology.” 

Sperry’s first chance to express him- 
self came on New Year’s Eve in 
Chicago, 1885, haying laboured for 
weeks installing what he termed the 
greatest concentration of light in the 
world — bundled arc lamps — atop the 
300-foot tower of the Chicago Board of 
Trade building. Waiting at the lighting 
switch was heart throb and future wife 
Zula Goodman. 

On the whole, Chicago was dimly lit. 
Gas lighting flickered down its streets 
but only barely lighting sidewalks. 
Edison’s high-resistance, carbon-fila- 
ment incandescent bulb had been 


created previously but had limitations 
for lighting public places. 

Over the previous two years, Sperry 
had been attacking the two major weak- 
nesses in arc lighting. First, he had 
designed a generator that produced a 
constant current despite variations in 
the speed of the steam engine driving it. 
Second, Sperry had developed automat- 
ic regulation of that generator to supply 
constant current despite load variations 
— especially when arc lights were cut 
out of a circuit. 

Sperry was really beginning present- 
day cybernetics, and even 
though closed-looped 
systems have always 
been attractive to 
electronic and mechanic 
buffs, few up to Sperry 
had been able to develop 
so complete self-regulat- 
ing mechanisms. 

Sperry’s arc lamp car- 
ried “error signal” intel- 
ligence. Within the gen- 
erator, an adjustable 
spring was set for the 
desired current and an 
electromagnet with a 
movable armature repre- 
sented the actual current. 

The force of the 
electromagnet tended to 
move the armature in one 
direction and the tension 
of the spring, attached to 
the armature, in the other. 


Movement in “error” ac- 
tivated a servomechanism 
that rotated the brushes of 
the generator until the out- 
put matched the desired 
current. 

When Zula turned the 
switch, saying playfully, 
“let there be light,” the 
twenty lights suspended on 
a ring burst 40,000 candles 
of light as far as Michigan 
City, 60 miles distant. 
Chicago streetcar conduc- 
tors and drivers reported 
that all viaducts in the city 
were well lit, and light 
reached city limits. 

“The atmosphere was 
very luminous,” said 
Chicago Tribune, “and as 
far away as Douglas Park 
houses cast shadows from the light....” 

For Sperry, the closed-loop design 
for the arc lamp carried into most of his 
other inventions. By 1893, he was 
demonstrating a superior hill-climbing 
street car at the Chicago World’s Fair 
with a developed power transmission, 
electric brake and related controller. 
The electric brake was interesting. In- 
stead of using an electromagnet to pull 
the brake shoe against the braking sur- 
face of the wheel, he designed an an- 
nular electromagnet concentric with the 
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The Sperry family, about 1910 . Standing: (L. to Rt.) Lawrence, Elmer, Jr, Helen . 
Seated Elmer Sperry, Edward, Zula 


axle of the wheel, but attached to the 
frame of the vehicle. 

Street car innovations naturally lent 
itself to the still-developing automobile 
design. Sperry’s fingers were on almost 
every form of technology rapidly form- 
ing, the “horseless carriage” being no 
exception. 

Automobiles were being developed 
in Europe and North America along two 
philosophies. The internal combustion 
design, broadly patented by George 
Baldwin Selden, hiccuped a lot of 
smoke and noise. The more expensive 
alternative, which Sperry’s “six 
electrics” were built around, relied on 
electricity. 

Sperry had unwavering faith in 
electricity. He had a gasoline vehicle at 
one time, “a thing of beauty with two 
cylinders, steered by a tiller, 
upholstered in English Wilton and 
trimmed with aluminum.” But the car 


was destroyed in a workshop fire, and 
seeing the wreckage Sperry said to his 
sons, “that’s what you get for deserting 
electricity.” 

Of course, Sperry approached his car 
design from different angles. He ap- 
plied for auto patents for air-cooling the 
motor, a control system, power-trans- 
mission gearing, clutch and brakes. But 
primarily, he attempted to better the 
battery power. Sperry’s battery con- 
tained diaphragms, or separators — 
fibre composition placed between the 
plates carrying the peroxide which kept 
the plates wet with acid. At the same 
time, the separations kept the plates 
from losing their peroxide, warping, or 
coming into contact with each other. 
The “Sperry Grid” eventually became 
popular batteries for streetcars, 
electrics, lights and power stations. 


The other problem Sperry addressed 
was stability. Tum-of-the-century 
vehicles tended to 
flip easily. Sperry’s 
own son, Elmer, Jr. 
narrowly escaped 
injury when he was 
thrown from a car 
and Sperry saw the 
most pressing 
concern was to sta- 
bilize the vehicle, 
and he turned, as he 
did throughout his 
life, to the gyro- 
scope. 

Sperry had ap- 
proached Bamum 
and Bailey with his first gyro-inven- 
tion: the “wonderful trained wheel-bar- 
row,” a wheelbarrow 
concealing a gyro that 
allowed tightrope 
walkers to hop in and 
around it without 
losing their balance. 

But Sperry had seen 
gyroscopes applicable 
to almost every major 
technology, his car in- 
cluded. 

By mounting a 
precessing gyroscope 
in the bed of his car, 

Sperry calculated that 
a 200 pound wheel could develop more 
than four tons of resistance to a tilting 
force. Sperry’s contribution to emerg- 
ing automobile designs was limited. 
But precessing, or the capability of an- 


gular motion in a plane at right angles to 
the upsetting force, was central to al- 
most all Sperry’s application of the 
gyro. And these applications soon 
changed the nature of shipping and 
aviation. 

Sperry’s life-long fascination with 
the gyro was not unique to the Victorian 
mindset. The forces at work within a 
spinning gyroscope were as full of 
promise — and elusive to control — as 
20th century theories of fusion energy. 
From the 1880s onwards, dozens of 
hackers had filed gyro application 
patents and few of them worked. 

In the early 1900s Sperry brought 
home a gyroscope top for his sons to 
play with but confessed that he hogged 
most of its use. Through their growing 
up years, his sons were deluged with 


gyroscope toys and Sperry accumulated 
a library on the subject. By 1910 he 
envisioned a gyro with two or three 
degrees of freedom serving to stabilize 
rough-riding cars, rolling boats and out- 




The Curtiss flying boat The Sperry stabilizer of 1914 was 
installed on a similar aircraft 
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Sperry examining the repeater compass for his gyrocompass installation 
aboard the Princess Anne, 1911. 
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of-control airplanes, or guiding them as 
a compass by pointing to the axis of the 
earth. The eventual development of the 
Sperry gyro-compass, the “Metal Mike* 
(an automatic helmsman for large 
steamers) and stabilizers and autopilot 
mechanisms for aircraft eventually 
grew from his living room musings. 

Sperry’s gyro-compass was actually 
successfully test mounted on the U.S.S. 
Delaware in 1911, installed in a crude 
square frame “set up on pipe legs.” 
Sperry’s gyro technology soon became 
central to seafaring. Boats and sub- 
marines relied on the compass for direc- 
tion, and they relied on Sperry stabi- 
lizers to lesson stomach-churning roll- 
ing on the high seas. 

The most fascinating gyro applica- 
tion took place in aviation, however. 
Perhaps stabilization was a luxury in 
other areas, but in aviation, especially 
in the precarious Wright designs, 
stabilization, or lack thereof, was the 
greatest challenge after flight was final- 
ly attained. 

The Wright design placed the onus 
on the pilot to control all factors affect- 
ing his craft. Once airborne, the pilot 
pushed petals and swung levers — al- 
most frantically — to maintain stability. 
Not only did a flight require awesome 
coordination, but stamina. 

Sperry’s first experiments with 
aircraft stabilization, fixing a passive 


gyro to the bottom of Stanley Beach’s 
airplane in 1907, failed. But in 1912, by 
then working with his son Lawrence, 
and teaming up with intrepid pilot 
Glenn Curtiss, Sperry developed an ef- 
fective automatic stabilizer before 
World War I which transformed during 
the war into a major component of an 
automatically controlled missile. This 
would be converted into an automatic 
pilot after the war. 

Lawrence must have been fascinated 
with his father’s affiliation with speed- 
demon Curtiss, especially in light of the 
boy’s love for aviation. In the summer 
1910, when his family was away, 
Lawrence changed the Sperry home 
into an aircraft factory. He used attic, 
cellar and bedrooms as work rooms and 
fired the furnace (drained for the sum- 
mer) to speed up the dope drying on the 
wing fabric. When the family returned, 
Lawrence displayed the airplane in the 
backyard. But inside, the family found 
the front hall bannisters had been tom 
out, that a wall had been demolished to 
roll the plane into the backyard and the 
furnace had cracked. Lawrence even- 
tually became a capable pilot, but died 
when his plane crashed in a channel 
crossing to France in 1924. 

By 1914, Sperry created the gyro 
design which still endures in missile 

see Sperry, page 1 7 
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FEATURE 


BASIC 



by Ron C. Johnson 


H ello again, and welcome 
back to our series on Basic 
Electronics. This month, as 
promised, we get down to 
some practical aspects of electronics 
and build a power supply, which we can 
use in future experiments and projects. 
Elsewhere in this issue we will discuss 
some more on semiconductors, (espe- 
cially transistors), which will prime us 
up for next month’s project. 

Last month we plunged into the area 
of PN junctions and how their charac- 
teristics applied to real devices such as 
diodes, rectifiers, light emitting diodes 
and zeners. In our power supply project 
we will use some of those devices (plus 
a couple you haven’t seen yet). The 
power supply is a single supply which 
will provide adjustable output voltage 
from 1.2 volts DC to about 28 volts DC 
and has pretty good regulation (a term 
we’ll discuss later). It can source up to 
1 .5 amps with minimal ripple. If you are 
following this series and want to do 
some of the activities we are suggesting 
this one is relatively easy to build and 
not too expensive (especially if you can 
scrounge a few of the parts). 

My goal in this project was to keep it 
simple but useful and buildable without 
a lot of specialized equipment, so in my 
version I did not use a custom printed 
circuit board. I also left out some fea- 
tures which you might want to add later. 
For example, although I included a 
simple analog voltmeter and the com- 
ponents necessary to drive and calibrate 
it, I did not include circuitry to switch 
the meter to indicate current. Also, a 
current control adjustment was not in- 


cluded, either. I considered doubling 
the size and making it a dual tracking 
supply with digital readouts and a fixed 
5 volt supply . . . but you can see what 
happens. These things tend to get out of 
control. 

I made sure that all of the parts, in- 
cluding the box, meter, etc., can be ob- 
tained from your local Radio Shack, or 
other electronics part supply houses. 
(Not to give Radio Shack a plug, but 
because they may be the most acces- 


sible for the beginner.) If you were to 
buy all the parts it might cost about fifty 
dollars. If you can scrounge some of the 
hardware and basic parts you could 
reduce that figure significantly. There is 
no need to build the supply in such a 
relatively small box. In fact, if you an- 
ticipate adding a few other features or 
doubling the circuit to make a dual 
supply, a larger box would be desirable. 

Enough! Let’s look at this critter. 
Let’s start with the schematic to see 
how it works. Later we can consider 


some of the practical aspects of how it 
was built and why. 

Figure 1 shows a schematic of the 
supply. You will note that the first part 
of it looks like the example I showed 
you in last month’s article. There are 
three main sections to the circuit: the 
unregulated supply which steps down 
the line voltage, rectifies and filters the 
DC; the adjustable regulator which 
keeps the output voltage constant; a 
light emitting diode used as an ‘ON’ 


indicator; and an analogue meter circuit 
which displays the output voltage. 

How It Works 

One hundred and ten volt AC line 
power is obtained by plugging a three 
prong plug into your standard home 
power outlet. From the plug, power is 
supplied via the line power cord to the 
on/off toggle switch. The ’hot’ side of 
the AC line voltage is connected to the 
on/off switch of the power supply to 
ensure that, when the switch is off, no 
exposed parts are ‘live* and constitute a 
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safety hazard. Even so, caution should 
be taken when power is on as the fuse 
holder has exposed contacts which are 
hazardous. 

Referring to the schematic again, the 
next part in line is the fuse just men- 
tioned. Have you ever wondered how to 
determine the correct current rating for 
a fuse on the primary side of a power 
transformer? It’s quite simple really. 
We know from magnetics theory that 
the turns ratio (ratio of the number of 
turns of wire on the primary side to the 
number on the secondary side) deter- 
mines the factor that the voltage is 
stepped up or down. In this case we are 
using a step down transformer to go 
from 110 volts AC to 25 volts AC so the 
ratio is roughly 4 to 1. We also know 
that if a given current is being drawn 
from the secondary then the current 
being draw from the power line will be 
less by the same factor of 4. (This also 
means that the same power (I x V) is 
supplied to the primary as is dissipated 
by the load on the output of the secon- 
dary.) 

So, if the maximum current that this 
power supply will put out is going to be 
about 1.5 Amps, (at 25 volts AC from 
the transformer), then the maximum 
input current will be about 1/4 as much. 
That means our fuse should be slightly 
higher than 1.5/4 which is about 375 
mA. I chose to use a 500 mA fuse which 
allows the supply to exceed its rated 
current slightly but will blow the fuse if 
a serious problem causes significantly 
more current to be drawn. 

Wow! All that and we're still at the 
fuse! Let's push on. 

As I said, the power transformer out- 
put is 25 volt. In this case we are using 
a 25 volt centre tap transformer , rated 
at a maximum of 2 amps. If you are new 
to this, a centre tapped transformer is 


one in which the output coil has a con- 
nection brought out from its centre. 
This allows you to use the voltage out- 
put from the top half, bottom half, of the 
whole coil. If the transformer is rated at 
25 volts (RMS by the way) then 12.5 
volts will be available across each half. 
In this case we will not use the centre 
lead but centre tapped transformers are 


often used to obtain dual (plus and 
minus) supply voltages. See Figure 2 
for an example of how this is done. 

The output of the transformer is ap- 
plied to BR1 , a bridge rec- 
tifier. It is shown here as 
four discrete rectifier 
diodes but is physically a 
single device with four 
leads exiting it. (See Fig- 
ure 3) As we discussed 
last month, the bridge rec- 
tifier ‘steers' the current 
so that it always flows out 
of the bridge with the 
same polarity, regardless 
of the polarity of the alter- 
nating voltage from the 


transformer. It is called a rectifier be- 
cause it is the device which changes AC 
voltage to DC voltage. Even though we 
have a form of DC at the output of the 
bridge it is still pulsating DC. This must 
be smoothed or filtered to obtain the 
stable DC voltage that we require. This 
is done by the filter capacitor. Cl. 

The filter cap is a fairly large 


electrolytic capacitor (2200 uF) which 
should have a voltage rating which ex- 
ceeds the highest voltage which may be 
impressed across it. (If you exceed that 
voltage, or if you connect this capacitor 
in the wrong polarity, the results can be 
spectacular — it tends to physically ex- 
plode.) In my power supply I used a cap 
with a 63 volt rating just because I had 
that particular one lying around. Sixty- 
three volts is more than enough. In fact 
the minimum voltage rating is about 36 
volts. This is determined by calculating 
the maximum voltage possible across it. 
We said that the output of the trans- 
former was 25 volts and that the bridge 
converted that to pulsating DC but we 
must remember that the 25 volts we are 



Power transformer 


Figure 3. Some of the parts used 
in the power supply 
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referring to is given in RMS volts. The 
actual peak voltage is determined by 
multiplying 25 volts by 1.414 which 
gives us 35.35 volts peak. See Figure 
4A. Normally it would be risky to use a 
capacitor rated at 36 volts here. It’s bet- 
ter to be on the safe side and go to at 
least 40 volts (50 might be better yet). 

There is actually a way of determin- 
ing the minimum value of capacitance 
for this part as well. I won’t go into it in 
depth here but I will describe the prin- 
ciple. The whole concept of a filter 
capacitor is based on the charge and 
discharge times involved in the circuit. 
The capacitor smooths out the ripple 
from the output of the bridge by charg- 
ing up very quickly when the bridge 
output goes positive and discharging 
more slowly into the load (the rest of the 
supply and its output) when the bridge 
output is lower than the voltage on the 
cap. The value of capacitance must be 
chosen large enough so that sufficient 
charge can be stored to supply the out- 
put current required without its voltage 
dropping an objectionable amount. See 
Figure 4B. This can all be calculated, 
(and you can attempt it if you happen to 
enjoy the numbing effect it has on your 
brain), but I’ll forego the pleasure here 
and assure you that a 2200 uF capacitor 
will give excellent filtering. For your 
own construction purposes you 
may find that a few hundred 
microfarads either way would 
be acceptable. 

The next section of the supply 
is the ‘ON’ indicator which con- 
sists of a resistor, Rl, and light 
emitting diode, LI. These are 
connected in series across the 
‘unregulated’ supply. At this 
point in the circuit the voltage, 
rectified and filtered, will be 
about 30 volts. The LED is con- 
nected here rather than at the 
output because the output will vary be- 
tween 1.2 and 28 volts, depending how 
we have set the front panel poten- 
tiometer, and this would change the cur- 
rent through the LED. The resistor ser- 
ves to limit the current through the LED 
to somewhere in the vicinity of 20 mA 
(which is the general range of current an 
LED usually draws). If the DC voltage 
is about 30 volts, and the forward volt- 
age drop across the LED is about 2 
volts, the voltage across the resistor is 


about 28 volts. In order to limit the 
current through the resistor and LED to 
about 20 mA the resistor should be 28 
volts/20 mA =14 kohms. Standard EIA 
resistor values are 1 5 k and 18 k. I chose 
18 k, (which gives a current of about 15 
mA) to keep the current well below the 
maximum. At this current the bright- 
ness of the LED is still acceptable, v 
The regulator circuit is centred 
around a National Semiconductor 
LM317 adjustable 3 terminal positive 
voltage regulator. If you were following 
the series on Basic Electricity, several 


months ago we discussed the charac- 
teristics of ideal and non- ideal voltage 
sources. We said that an ideal voltage 
source would supply an infinite amount 
of current while maintaining its output 
voltage perfectly constant. Of course, 
there is no such thing as an ideal source 
and we discussed how a non-ideal volt- 
age source, like a battery, produced a 
nominal voltage but as you increased 
the current drawn the terminal voltage 
decreased. The source acted like an 


ideal source with a low value of resis- 
tance in series with it. 

The unregulated part of our supply 
(which feeds the regulator) would act 
like a non-ideal voltage source. Charac- 
teristics of the transformer and bridge 
rectifier would simulate the internal 
resistance mentioned and as the current 
drawn increased the output would 
decrease. Furthermore, if the AC line 
voltage level were to fluctuate, (and it 
does), the output voltage would also 
change. 

The job of the voltage regulator here 
is twofold: First, it compares the 
output voltage to an internal ref- 
erence and controls the output 
voltage so that it remains con- 
stant, and, second, it provides a 
method for adjusting the output 
voltage to the level we want by 
using a potentiometer. Internally 
the regulator uses a zener diode 
to provide a fixed reference volt- 
age of 1.2 volts across the exter- 
nal resistor R2. Because of this 
the voltage at the output can 
never decrease below 1.2 volts, 
but as the potentiometer, PI in- 
creases in resistance the voltage across 
it, due to current from the regulator plus 
current from R2, its voltage increases. 
This increases the output voltage. 

Internally a “series-pass” transistor 
configuration, (something we may look 
closer at later in this series) does the 
actual control of the voltage drop from 
Vin to Vout of the regulator. Essential- 
ly, it takes the 30 volts supplied to the 
input of the regulator and drops it so 
that at the output the voltage is propor- 



Figure 4A. Full Wave Rectified Waveform 
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Computer Systems 


ORION XT 88-12 ....$499.00 

640K/360K DO/DISK 1/0 / 12FKB / VIDEO CARD / 

16MH $549.00 

ORION 286-12 $799.00 

16MH $849.00 

ORION 386SX-16 $949 

20MH $1049 

ORION 386-25 $1399 

ORION 386-33 CACHE $1999 

ORION 486-25 $3995 

with 4MB memory 

ALL AT Z286/386/486 SYSTEMS INCLUDE: 1 Meg RAM / 1.2 
Mefl DD /I/O / 12FKB / VIDEO CARD / HD FLOPPY CONT. 


DISKETTES/COMPUTER TAPE ° A » 

r\ pi. | ^ -y -«r DC 61 50 $42 . 50 

, Dysan Djsks SONY. dc 30 oxl/p. .$ 37.50 

MEMQREX DYSAN 1/BOX 10/BOX SONY 1/BOX 10/ BOX DC 600A $37.95 

36J0K $10.95 $10.45 360K $ 9.95 $ 8.95 DC 1000 $27.50 

lfMFEK 1/BOX 10/ BOX 1.2M $14.95 $13.95 1.2M $15.95 $14.95 DC 2000 $29.95 

360K * 8.49 $ 7.99 im $16.95 $14.95 1M $16.95 $15.95 DC 2080 $37.50 

1.2M $13.50 $12.95 2M $32.95 $30.95 2M $27.50 $25.95 DC 2120 $39.95 

JS°“ ii!:« Jum Kn ° imz JVC 1/m .O/BOX “i 250 

2M $29 95 $28 95 3601 * 8 ** 9 * 7 95 360K * 9.95 $ 8.95 ys MEMQREX 

. %\7 .50 5U.50 } m 2 « *»•« •}•;« }•* «;•»* *»•»* AC ,000 ,,7.50 

NONAME 2M ,27.95 *26.95 «7 50 Will “ J"*®-*?!'!® 

N/NAMF 1 / BOX 10/B0X /mvali 00 600A 134.95 

3601 ; % 4.99 $ 4,. 49 ' UOlCl5tCir DC 300XL/P. .$ 32 .50 

1.2M $ 8 95 $ 8 49 OHION 1/B0X 10/BQX GLDSTR l/BOX 10/B0X 

l!2MC $14 50 $13 50 360K * 7 - 95 * 6 - 95 360K * 6 * 95 * 395 

360XC $ 7^95 $ 7.50 1 * 2M * 10 - 93 $ 9.95 1.2M $ 9.95 $ 9.45 QD 600A $34.95 

1M $ 9 95 $ 8 49 1M $11.95 $10.95 1M $10.95 $ 9.95 qd 6150 $39.95 

2M $18 95 $’6 95 ** .95 $22.50 2M $21.95 $20.95 qd 2000 $27.50 


HARDWARE, SOFTWARE & PERIPHERALS AT DISCOUNT PRICES 


Video boards 

tCA Hercules Ccnp $ 39.95 

Color Graphic W/RCB...$ 39.95 
MGA/OGA IX* 1 Graphic.. $ 49.95 

VGA Card 8 Bit $119.95 

VGA Card 16 Bit/25®. .$129.95 
VGA Card 16 Bit /512K. .$169.95 
Trident 16/256* VGA.. .$139.95 
Oak 16/25® VGA $129.95 

di EGAmomid' 

AIT Graphic Sol. CEM. .$ 69.95 

VGA Basic 16/25® $149.95 

VGA Wader OBt 25® .. .$189.95 
VGA Wader OEM 5121. . .$225.95 

VGA Wader 25® $229.95 

VGA Wader 5121 $*9.95 

XT 8 Kte 0* $ 89.95 

XT 10 Hfe CK $99.95 

XT 12 ttte OK $109.95 

XT 16 rtfe ® $119.95 

XT 20 Kiz OK $129.95 

XT 37Mte 286 CRJ $139.95 

AT 286 - 12 CK $179.95 

AT 286 - 16 OK $199.95 

AT 286 - 20 (K $219.95 

386 SX - 16 ® $499.95 

386 SX - 20 GK $599.95 

386 20 Kte ® $999.95 

386 25 Mte OX $1,099.95 

386 - 25 321 CACHE.. $1,495. 95 
386 - 33 641 CKHE..$1,750.95 

486 - 25 AT Blb $2,995.95 

486 - 25 ELSA $ CALL 

150W XT Size $ 69.95 

200W XT Size $ 79.95 

AT Rill Size $ 99.95 

PS/2 Style Case $ 89.95 

P. Supply Tac Tbwer.. .$119.95 
Fbr Mini Desktop Case. $109. 95 

1^3*** Type $ 99.95 

Apple H+/E R£plaoennt$109.95 


AI/XT 3060 Standard. ..$ 49.95 
AI/XT 12F Btoanced. . . .$ 59.95 
MB101 Xeytronics 12F. .$129.95 
KB101 Keytrcnics 12F..$175.95 
AI/XT 12F Click iype..$ 79.95 
AI/XT 12F W/Track Ball$109.95 


- MEMORY BOARDS - 


XT 57® Ran Card CK...$ 49.95 

XT 2MB Hf> Ram OK $119.95 

XT 4MB EM5 Ran OK $149.95 

XT Bocaran 2MB EM5 OK $169.95 

AT 2MB DC Ran OK $129.95 

AT 4MB Ram OK $149.95 

AT Bo c ar an 2MB Bf> OK $179.95 
AT Bocaran AI+ 4».. ..$199.95 


IBM ADDON BOARDS 


XT Par Printer tort...$ 24.95 

XT Serial tort $ 29.95 

AT/XT Serial 2 tort...$ 39.95 
AT/XT .Serial 4 Pbrt...$ 99.95 

XT 1/0+2 X/P/C/G $ 59.95 

XT Disk I/O $ 59.95 

XT Hitfi Dens 9<4>er 1/0$ 69.95 

XT GamePbrt $ 19.95 

XT Tine Card $ 34.95 

AT I/O S/P/G $ 29.95 

AT I/O 2 S/P/G $ 34.95 

AT Game Port $ 29.95 

AT /XT Gravis Game Pbrt$ 44.95 
AI/XT Qcrik Shut Game. .$ 39.95 
AT/XT 8i#i Dens Floppy$ 49.95 
AT/XT 4 Dr. HD/FD Coat$ 69.95 

AT IDE HD/FD Cent $ 49.95 

AT HE Multi I/O $ 89.95 

AT Style Mini Flip Tap$ 49.95 
AT Style Mini Slide Cd$ 59.95 

toll Size AT $ 89.95 

Digital AT Fliptop. . . .$119.95 

Shall Footprint $ 89.95 

PS/2 Style Case $ 89.95 

Tbwer Case 6 Bay Hot. .$ 175.95 
Tower Case 6 Bay Vert .$175.95 

Mini Tbwer Case $119.95 

Desktop Tbwer Case $119.95 

Controller 

XT Floppy Controller . .$ 34,95 
XT 4 Disk Controller $ 42.95 

AI/XT Hi Dens Contr...$ 49.95 
AT/XT 4 Or. Hi Dm s. . .$ 59.95 
AI/XT HARD DRIVE OOWDCmKS 

XT Hard Dr. Cent MFM..$ 69.95 

XT Hard Disk Cont RLL $ 89.95 
AT Hard/ Floppy MFM. . . .$119.95 
AT Hard/ Floppy Cont . . .$ 39.95 
AT Hard/Floppy + I/0..$ 69.95 

f leppy Drives 

5iT 360KB Floppy Dr...$ 89.95 
l.M Floppy Dr.. .$109. 95 
3t' 1MB Floppy Drive. .$ 89.95 
3V' 2MB Floppy ft-ive. .$109.95 
3V’-5t' Hrdwr...$ 9.95 

20MB aOf® ST412 MFM. . .$425.95 
30MB 28*6 ST412 RLL. . .$429.95 
40*® 24*6 ST412 MFM. . .$549.95 
4CMB 28*6 IDE AT only $529.95 

Hard Drive Kits 

20m Hard Drive tit.. .$325.95 
3 CM Hard Drive tit. . .$349.95 

X/lQX HardOrtvM 

KL32D 20MB <+0*6 $285.95 

KL330 3CMB 4CP6 $299.95 

H343 4CP* 2 ae $ 375.95 


Seagate Hard Drives 

STZ25 2CMB 65MS $ 285.95 

ST238R 301B 636....$ 299.95 
ST251-1 4CKl> 296. . .$ 375.95 
ST277R-1 65MB 296..$ 425.95 
ST277N-1 65MB 296..$ 475.95 
ST296N 85MB 296....$ 570.95 

ST4096 8CMB 296 $ 799.95 

4182E 15LMB 165*6. . .$1 ,249.95 

Seagate Hard Drives 

SEAGATE 3fr’ HARD DRIVES 

ST12A 20MB 40*6 $299.95 

ST125-1 20*® 28*6 $339.95 

STT38-1 36MB 296 $369.95 

STT38R-1 3CMB 296 $359.95 

£T151 4CMB 24MS $489.95 

ST157R 4*ffi 296 $369.95 

ST157A 45*® 28*6 $389.95 

ST157N 491B 296 $425.95 

28Q*. 71*« 28*6 $525.95 

ST1096N 85*® 24MS $599.95 

TAPE BACKUPS 

DnO XT/ AT INT Kit ... .$499.95 
KETO XT/ AT EXT ADP Kit$Z19.95 

**£ £££*/!/ 0/0/ TAt 

Centrcller Gcardv 

WDCICEN 2+- 8 Bit HD...$ 79.95 
WD27X 8 Bit Hard Disk.$ 89.95 
WD1003V-*ffl 16 Bit HD $149.95 
VC1003V-*M2 16 Bit H/F$169.95 
VD1003V-SR1 16 Bit H) $175.95 
WD1003V-SR2 16 Bit H/F$179.95 

© TTX 

1400FA 14" TTL Antoer. .$149.95 
1400FW 14" TIL Write.. $149. 95 

1452 .52 OGA ...$299.95 

1439 . 39 VGA $429.95 

1430 . 31 VGA $449.95 

5439 . 39 VGA $429.95 

5468 . 29 JAper VGA. .. .$529.95 

3436 Mil tisyix: .28. .. .$599.95 

DataTrain Monitor 

DG-200S 14" .4Dttti RGB $475.95 
DC-506 14" .52rm) VGA. .$325.95 
DC-507 14" .41nm VGA.. $399. 95 
DC-509 14" . 31nm VGA. .$449.95 
DC- 515 14” .31nm Sip«r$499.95 
DC-606 14" .31iTm Multi$499.95 

PMTOINI Monitor 

S*3QA 14" TIL Antoer. .$149.95 
SK.30W 14” TIL Write. .$149.95 

9C431VTI 14" VGA $475.95 

SC441V 14" VGA .41JCP. .$349.95 
SC431VS 14" VGA .31DP $475.95 

M GoldStar 

GS121QA 12" TTL JW®r $139.95 
GS1401A 14" TTL Antoer $189.95 
GS1410 0GA 14" Colou r $349.95 
PACKARD BtLL 

PB1272A 12" TTL Antoer $127.95 


EI > SON PRINTERS 

LX -8 10 80 Col 180 CPS $275.95 
FX-850 80 Col 264 CPS $525.95 
FX-1050 132 Col 264CPS$699 .95 
IX)- 510 80 Col 180 CPS $499.95 
1X)-1010 136 Col 180CPS$795.95 
LQ-850 80 Col 264 CPS $795.95 
LQ-1050 132 Col 264CPS$899.95 
IX)- 25 50 136 Col 400 $1,495.95 
HP U Series m. . ..$2,495.95 
HP U Series IIP.... $1,495. 95 

HP DeskJet 500 $995.95 

HP Series III L HD. ..$139.95 

PRINTERS 

KXP1180 11" 192 CPS... $2 79 .95 
KXP1191 11" 240 CPS... $349.95 
KXP1124 11" 192 CPS... $449.95 
KXP1695 16.5" 288 CPS $675.95 
KXP1624 1 6.5" 240 CPS $675.95 
KXP4420 Laser HP Ccn$l ,495.95 


• MODEMS • 


Capetrcnics 1200BD EX 

Inoorm 12 00 HD INT 

Inocrm 2400 BD Midget . 
2400BD INT W/4800 Fax 

2400 BD Midget Ext 

2400BD Ext W/4800 Fkx 
9qpra Moden 2400 Int . 
Sigrra Modem 2400 Bet. 


$ 79.95 
$ 79.95 
$119.95 
$139.95 
$129.95 
$189.95 
,$119.95 
.$129.95 




JOYSTICK 


Gravis IBM $ 44.95 

GTavis Apple $ 47.50 

JS909B Itol $ 29.95 

J5606 I9i $ 29.95 

DU Conpatible Jcry....$ 19.95 

PRINTER STANDS 

PS900 Lhiversal 2 LprsS 8.95 
PSW120 Wire 80 Col L2"$ 9.95 
PSW150 fcrire 132 Col...$ 12.95 


• NETWORKING •• 


,$249.95 

...$349.95 

...$599.95 

...$449.95 

...$599.95 


PR-9101 192 CPS. 

PR-9104 240 CPS. 

PR-1215 330/66 CPS 
FR-2417 192/63 CPS 
PR-2465 192/63 CPS. 

PR-2017 17 CPS Daisy.. $299. 95 
RAVEN LASER PRINTERS 
LP-800 8 toge/Min. . .$1 ,495 .95 
LP-1110 11 Page /Min $1,895.95 
ROLAND FLATBED PLOTTERS 
EKY-1100 A/B Size... $1,299. 95 
EKY-1200 A/B Size .. .$1,795.95 
DRY- 1300 A/B Size. . .$2,295.95 

EPX-2500 O-Size $5,495.95 

DPX-3500 D-Size $6,995.95 

glKOSHA PRINTERS 

Seikosha SL-8QAI $349.00 

SP1600AI .$229.00 

CLYMPTA HUNTERS 

NP-80-24 200/67. $499 .95 

NP-136-24 240/80 $749.95 

NDC-1 36-24 Color $799.95 

PRINTERS 

NX1000 n 180- CPS $275.95 

NX1000 Rainbow 144CPS $375.95 
MQ500 180 CPS Draft.. $599. 95 
NX2410 180 CPS Draft.. $499. 95 
NX2415 200 CPS Draft. .$699.95 


Dexxa Mouse W/Paint...$ 49.95 

Dexxa Mouse ELX $ 44.50 

Genius GM-6000 $ 59.95 

Genius GM-6X $ 39.95 

Genius CM-6 Plus $ 69.95 

Genius CMF-302 $ 79.95 

GVC Optical 250/500...$ 89.95 
Series 9 Serial Ver...$ 99.95 
Senes 9 Bus Hi-Rex.. .$109.95 


ST-AS8 Arcnet Carp $ 99.95 

ST-AB8 Arcnpt Carp. $119.95 

ST- AS 16 Arcnet Carp. . .$169.95 
ST-8AH SuperhLto 8 Pbrt$249.95 

ST-4AHC 4 tort Lito $129.95 

ST-4PH 4 Port Passive $ 19.95 
ST-EB1 NE 1000 Ccrp. . .$199.95 
ST-ER2 NE 2000 Ccrp. . .$249.95 
ST-EBW WG 8B Carp. .. .$249.95 
ST-EBW WDC 16B Carp. . .$349.95 
KUI USER FAMTLY 
PC Can 422/485 1 tort $ 99.95 
PC Gen 422/485 2 Port $109.95 
PC Can 4 Port RS-232..$ 99.95 
PC Can 4 tort RS-422. .$149.95 
RS-232 Repeater $ 59.95 

RS-232 ADAPTER 

Revs DB25M/F-M/M-F/F. .$ 6.50 
Hull Modem DB25M/F....$ 6.50 
Surge Protect DB25M/F $ 8.50 

Jvrtper Box DB25M/F $ 7.95 

loopback Test DB25M/F $ 8.95 
Mini Tester DB25M/F...$ 8.50 
Wiring Box M/F-M/M-F/F$ 8.95 

RS232 Unebooeter $ 49.95 

RS422A Lane boaster $ 59.95 

CONVERTER 

RS232-RS422 Converter $ 49.95 
RS422-RS232 Converter $ 49.95 
RS232-RS422 Trio Why...$ 69.95 
FS232-RS485 Converter $ 89.95 
RS232-RS485 Two Vfey...$ 99.95 
FS232-Parallel Ccnv...$ 69.95 
Paral lei -RS232 Conv. . .$ 69.95 
■S232-Parallel Trio Wav$ 79.95 

TESTER 

RS232 Break Out Box...$ 59.95 
RS232 All Lines Break $ 79.95 
RS232C CXrick Tester... $ 8.95 
FS232 Loop Back Tester$ 8L95 


DISKETTE STORACE BOXES 

5t*' DFSKETTE HCUERS 

DD-180L With Dick $ 32.50 

DD-120L With Lock $ 12.50 

ED-100L With Lock $ 9.95 

ED-70L With Lock $ 8.95 

ED-50L With Lock $ 7.95 

DD- 50 Holds 50 Disks.. $ 7.50 
ED- 10 Holds 10 Disks.. $ 3.75 

Cardboard (“feller $ .99 

3*T DISKETTE HOLDERS 
YD-150 Holds 150 Disks$ 32.95 
YD-80 Holds 80 Disks . . $ 10.95 
YD-40 Holds 40 Disks.. $ 9.95 
YD- 20 Holds 20 Disks. .$ 6.50 
YD-1QA Holds 10 Disks. $ 3.95 
YD-5 Holds 5 Disks.... $ 2.50 
Cardboard Mailer $ .99 

KEYBOARD DRAWER 

AC0137 Sliding Metal.. $ 47.50 

AC0139 Under Dtsk $ 34.95 

KKTTCFS STAKB 

S5010 12" Tilt/Swivel $ 14.95 

S5014 14" Tilt/Swivel $ 17.95 

KXJSE ACCESSORIES 

KfiO Adjustable Pbcket$ 9.95 

MTO101 Pad Vinyl Tbp $ 7.50 

AC0151 Mouse tockets..$ 7.50 


PLEASE ASK FOR OUR FREE CATALOG 


TERMS viSAAaOGOOCHEOue 
ALL ITEMS SHP*»€0 CAA#»AP OR MAIL. ADO MjOO 
FOR ALL COO ORDERS ALLOV +0 BUSINESS DAYS 
FOR SHIPPING WHEN PAVING BY PERSONAL CM€QU€. 
ALL rTEUS SUBJECT TO PRCR SALE DELIVERY A 
HANOUNG CHARGE 6*. MIN >6 00 ALL RETURNED 
MERCHANDISE MUST HAVE rma number 
RESTOCK**! CHARGE 20H. PRCE SU&JECT TO 
CHANGE WITHOUT ANY NOTXX. 


DEALER INQUIRIES INVITED 


ORDER TOLL FREE 

1 - 800 - 265-2658 

Circle Reader Service Card No.57 


40 LANCASTER ST., W. 
KITCHENER, ONT. N2H4S9 
PH: (519) 576-9902 
FAX: (519) 576-9028 


CABLES -DATA BOXES 


6’ EB25M-Cent 36 $ 6.95 

10’ EB25M-Cent 36 $ 8.95 

20* DB25*f-Cent 36 $ 14.95 

30’ DB25M-Cmt 36 $ 24.95 

50’ DB25H-Cent 36 $ 39.95 

MANUAL DATA SWITCH POKES 
DS252 25 Pin AB Switch$ 19.95 
DB254 25 Pin ABCD Sw..$ 29.95 
ES362 36 Pin AB 9witch$ 24.95 
D6364 36 Pin ABCD Su..$ 34.95 
ALTO DATA SWTCT BOXES 
D6A101 Arto tor. 2 P..$ 59.95 
E6A107 SAS22 8erUl...$ 99.95 
E6A108 SS41A 4 In 1... $129.95 

Progrom Cord 

EW-701 E^ran Vtiter. . .$249.95 
EW-7CX* ^jram Writer... $299. 95 
EW-708 Epran W-iter. . .$425.95 
EW-901 Eprxw Writer. . .$199.95 
EW-904 ^ran Writer. . .$*9.95 
KT-302 Dram Tester. . .$225.95 
PAW-401 Pal Progranmer$399.95 
ADP- 51 8751 Writer.... $ 89.95 
BW-601 Bipolar Pram. . .$375.95 
UFW-484 8748 Pragx $349.95 


EP-ROM ERASER 


U3R-123 ^jrarn Eraser 
LER-121 ^?ran &-aser. 
W-201/T Efcrrom U.V... 
IBAR CCMRTTER ETLEEP 

IB-2-0 2 Outlet 

IBAR-2-6 Isobar 2 Out 
IBAR -4-6 Isobar 4 Out 
IBAR-6-6 Isobar 6 Out 


.$199.95 
.$ 99.95 
.$139.95 

.$ 59.95 
$ 69.95 
$ 89.95 
$129.95 


For Service 
CALL 

1 - 519 - 576-9026 


IMMEDIATE SHIPMENT ON PURCHASE ORDERS FROM QUALIFIED INSTITUTIONS POR IMMEDIATE ACTION USE OUR FAX 

'SCHOOLS. UNIVERSITIES ANDGOVERNMENT INCLUDED) U 1 1 UI>t UUK hAA 



















tional to the voltage of the poten- 
tiometer plus the 1 .2 volt reference volt- 
age. If the input voltage decreases the 
regulator senses a tendency to decrease 
the output and immediately changes the 
voltage drop across the device to main- 


tain the output where it was before. 
Also, if additional current is drawn 
from the output of the regulator, this 
will tend to decrease the output voltage 
due to the inherent internal resistance of 
the supply. As soon as a decrease in 
output voltage is sensed, again the 
regulator adjusts the voltage drop 
across itself to maintain the same volt- 
age as before. Of course, all this hap- 
pens so quickly and the sensing is sen- 
sitive to very minor changes so virtually 
no change in the output is perceptible. 

There are two capacitors, C2 and C3 
added on either side of the regulator. C2 
is a .1 uF capacitor which is used to 
decouple transient noise which can be 
induced into the supply by stray mag- 
netic fields. Usually it is only required 
if the regulator is far from the filter cap. 
I added it anyway, although it may not 
be necessary. C3 improves transient 
response. This means that while the 
regulator may perform perfectly at DC 
and at low frequencies, (regulating the 
voltage regardless of the load current), 


at higher frequen- 
cies it may be less 
effective. Adding 
this 1 uF capacitor 
should improve 
the response at 
those frequencies. 

Finally, in order 
to see what the 
output voltage of 
the supply is, we 
add an analogue 
meter circuit. The 
meter movement I 
obtained had scale markings indicating 
zero to 15 volts DC full scale reading. 
On the package it said that the internal 
resistance of the meter movement was 
85 ohms and that with a 15 k resistor in 
series with the meter, it would indicate 
15 volts full scale. If 
there were 15 volts 
applied to a circuit 
with 15 k plus 85 
ohms in series the 
full scale current 
would be ap- 
proximately 1 mA. If 
we want it to indicate 
30 volts full scale, 
(the maximum this 
supply will put out) 
we have to limit the 
current to 1 mA and 
then change the 
markings on the 
scale to read ap- 
propriately. At 30 
volts we would re- 
quire about 30 k in series with the 
meter. In order to calibrate the meter as 
closely as possible I used a 27 k resistor 
and a 20 k ten turn potentiometer. (A 5 
k pot might have been better but I 
scrounged this one and it worked fine.) 

When connected across the output of 
the power supply and calibrated using a 
known accurate meter the meter gives a 


fairly close indication of the voltage 
output. Unfortunately this meter move- 
ment was slightly non-linear and the 
specs said it was only accurate to about 
2.5% of full scale. This would mean 
that it could be out as much as .025 x 30 
= .75 volts. This is pretty high so the 
meter on the power supply should only 
be used as a guideline. For accurate 
voltage setting you should use a better 
quality voltmeter. 

Construction 

In the construction of my power supply 
I elected to use a relatively small box as 
the number of discrete components was 
low. In your case you may want to use 
something you have available, or you 
may want a larger box to accommodate 
more circuitry to implement a negative 
supply as well. If you can obtain a box 
made of soft aluminum it makes con- 
struction a lot easier. Not only is drilling 
holes simplified but if you need to en- 
large or shape them, (as you do with 
mounting grommets, potentiometers, 
banana jacks and the meter movement), 
this can be done much more easily. 

I scavenged a power cord with a three 
prong plug from another project and 
found a grommet which would provide 
some strain relief for the cord. It is im- 
portant that you do connect the green 
ground wire from the cord (which is 
connected to the plug’s third prong) to 
the chassis of the supply. This is a safety 
measure in case the chassis accidentally 
comes in contact with the 110 volts AC. 
The current will flow to ground through 
the cord instead of through you. I also 
scrounged a toggle switch which hap- 
pened to have leads instead of terminals 
which was good because I could con- 
nect to the line cord using small Man- 
connectors and not have an exposed hot 
wire inside the chassis. I mounted the 
switch on the rear panel of the box so 
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the cord instead of through you. I also 
scrounged a toggle switch which hap- 
pened to have leads instead of terminals 
which was good because I could con- 
nect to the line cord using small Man- 
connectors and not have an exposed hot 
wire inside the chassis. I mounted the 
switch on the rear panel of the box so 
that AC would not have to be run to the 
front and back to the transformer. 
Remember, if you build this project: BE 
CAREFUL. Always unplug the AC 
line cord when working inside the chas- 
sis. If you are troubleshooting the 
power supply use one hand only when- 
ever possible to minimize the pos- 
sibility of getting a shock. 

The fuse holder I used was a small 
clip type which was also mounted on 
the rear panel. This type of fuse holder 
is not as safe as I would have liked it to 
be as the contacts are exposed and volt- 
age is present if the on/off switch is on. 
The alternative is to use a cylindrical 
fuse holder which allows external ac- 
cess from the rear panel and can be 
more easily insulated with heat shrink- 
able tubing. The one I used just hap- 
pened to be available. (I was also con- 
cerned that the other kind might take up 
an objectionable amount of room.) 

After mounting the power trans- 
former in the rear of the box using pop 
rivets I proceed to drill all the holes for 
the adjustment pot, LED and banana 
jacks. The banana jacks should be 2 cm 
apart. 

The circuit board is made out of a 
product called Veroboard. Generic ver- 
sions are available at parts supply 
houses. This is a phenolic printed cir- 
cuit board with copper strips on one 
side. It is predrilled on .25 cm centres so 
that you can insert component leads 
through the board, solder them and have 
them connected to any other component 
soldered to that strip. See Figure 5. If 
you want to isolate one part of a strip 
from another it is a simple procedure to 
cut the copper using a knife or to use a 
drill bit to cut the track around the 
holes. In my version I mounted the 
components on one side of the board so 
that I could add circuitry later if I 
wished. See Figure 6. All the wiring 
from the board to other parts of the 
circuit were connected near the same 
end so that I could fold out the board for 
access to its underside and other com- 
ponents in the box. The 3 terminal 
regulator was mounted on the bottom of 


Sperry, cont ’d from page 1 1 

guidance systems, long-range aircraft 
and submarines. Instead of mounting 
two stabilizers separately, as he had 
earlier, he nested four gyros on a single 
platform. Th6 gyros established a 
stable reference and servos aligned the 
airplane with the reference. 

Sperry used a combination of 
electrical, mechanical and pneumatic 
components to align the airplane auto- 
matically with the horizontal stable 
platform. When the airplane went into 
an error state — when it deviated from 
the horizon — the relative movement 
between the stabilized platform and 
the airplane initiated a command sig- 
nal that operated the servomotors, 
which moved the airplane’s control 
surfaces. 

The stabilizer also had control sur- 
faces so that the airplane would not 
pass beyond the horizontal in its 
response. 

“Sperrys have made aeroplanes 
safe,” the New York Times reported in 


June, 1914, after a public demonstra- 
tion of the stabilizer in Paris. And al- 
though needing refinement, his stabi- 
lizer had, indeed, made the skies more 
friendly. 

Increased research and the produc- 
tion of dozens of inventions made 
Sperry a corporate head. But one 
suspects most of Sperry’s dress shirts 
still carried the odd drop of grease or 
smell of solder. Like most hobbyists, 
Sperry’s mind never ceased to whir 
with innovation. New Yorker 
Magazine profiled Sperry shortly 
before his death in 1930. Ill and or- 
dered by his doctor to stay away from 
machine shops for health reasons, he 
nevertheless penned gizmos which he 
sent to his engineers. He also added, 
whenever inspiration hit him, to an 
“ever-present notebook” — No. 78 by 
the time of the article. Hours before he 
died after complications from an 
operation on June 16, he was still in- 
venting. Sperry placed ice before an 
electric fan to create a cooler breeze 
beside his hospital bed. □ 


the box to make use of the metal box as 
a heatsink. Leads were run from it back 
to the circuit board. It is important to 
know that the metal tab on the regulator 
is connected to the output pin of the 
device so it had to be isolated from the 
metal box using a mica insulator and a 
special isolating washer for the 
machine screw which fastened it to the 
box. White heat sink compound was 
used to maximize the heat transfer from 
the device to the box. 

Because the meter movement was 
something of an afterthought I had to 
cut a notch out of the circuit board to 
accommodate the rear of the meter 
movement. I used a nibbler tool for this 
as well as to cut out the hole in the front 
panel for the meter movement. To 
mount the circuit board I used 2 cm 
standoff hardware making sure that the 
metal standoffs did not short out any of 
the copper strips which were being 
used. 

Well, there it is. When you are just 
starting out on a project like this you 
may not have some of the tools and 
possibly you are not aware of a few of 
the tricks. Hopefully, some of the 
details here will have been helpful. In 
future segments we’ll use this unit to 
check out some other interesting cir- 
cuits. □ 


AMAZING 

SCIENTIFIC & ELECTRONIC 
PRODUCTS 


LASERS AND SCIENTIFIC DEVICES 

VRL2K 3mw Vis Red Laser Diode System Kit $159.50 

LLIS1K Laser Beam "Bounce" Listener Kit $199.50 

LHC2K Visible Simulated 3 Color Laser Kit $44 50 

LC7 40 Watt Burning Cutting Laser Plans $20 00 

RUB4 Hi Powered Pulsed Drilling Laser Plans $20.00 

LGU40 1 to 2mw HeNe Vis Red Laser Gun Assembled $199.00 

LLS1 Laser Lite Show - 3 Methods Plans $20.00 

SD5K See in the Dark Kit $299.50 

EML1K Electromagnetic Coil Gun Kit $69 50 

MCP1 Hi Velocity Coil Gun Plans $15.00 

LEVI Levitating Device Plans $10 00 

EH1 Electronic Hypnotism Techniques Plans $10.00 

HIGH VOLTAGE AND PLASMA DISPLAY DEVICES 

HVM7K 75.000 Volt DC Variable Output Lab Source Kit $149.50 

I0G3K Ion Ray Gun KN. project energy without wires $69.50 

NIG9K 12V/115 VAC Hi Out Neg Ion Generator Kit $34.50 

EMA1K Telekinetic Enhancer/Etectric Man Assembled $99.50 

LG5K Lightning Display Globe Kit $54.50 

BTC1K Worlds Smallest Tesla Coil Kit $49.50 

BTC3K 250KV Table Top Tesla Coil Kit $249.50 

BTC5 1 .5 Million Volts Tesla Coil Plans $20 00 

JL3 Jacobs Ladder - 3 Models Plans $15 00 

GRA1 Anti Gravity Generator Plans $10.00 

PFS20 Plasma Fire Saber Assembled $69.50 

DPL20 Dancing Plasma to Music and Sounds Assembled $79.50 

SECURITY AND PROTECTION DEVICES 

ITM10 100,000 Volt Intimidator up to 20’ Assembled $129.50 

IPG70 Invisible Pain Field Blast Wave Gen Assembled $74.50 

PSP4K Phasor Sonic Blast Wave Pistol Kit $59 50 

LIST 1 0 Infinity Xmtr. Listen in Via Phone Assembled $199.50 

TAT30 Automatic Tel Recording Device Assembled $24.50 

VWPM7K 3 Mi. FM Auto Tel Transmitter Kit $49 50 

FMV1K 3 Mi. FM Voice Transmitter Kit $39.50 

H0D1K Homing/Tracking Beeper Transmitter Kit $49 50 


EASY ORDERING PROCEDURE TOLL FREE 1 800-221 1705 
or 24 HRS ON 1 603 673 4730 or FAX IT TO 1-603-672-5406 
VISA. MC. CHECK. MO IN US FUNDS. INCLUOE 10% SHIPPING ORDERS 
$100.00 & UP ONLY ADD $10 00 CATALOG $1 00 OR FREE WITH ORDER. 


INFORMATION UNLIMITED 

P.0. BOX 716, DEPT. ET2, AMHERST. NH 03031 
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FEATURE 


University of 
Toronto Research 

What Makes a Research University Great? 


G reatness in a research univer- 
sity is signalled by many fac- 
tors. Each plays an integral 
part in ensuring that the in- 
stitution reaches its full potential. In- 
side, there are bright, dedicated scien- 
tists and scholars. There are sophisti- 
cated research tools that facilitate the 
exploration of new and enduring ques- 
tions. There is an intellectual climate 
that nurtures the development of ideas 
and debate. These are opportunities for 
collaboration, so that researchers can 
apply their individual expertise to 
broader fields and issues. 

Outside, there is a widespread respect 
for the quality of the institution’s re- 
search and scholarship, which attracts 
other productive minds to the univer- 
sity. There are strong working relation- 
ships, both nationally and international- 
ly, with other institutions, so that the 
university is able to draw upon the 
resources and insights of others. Final- 
ly, there is support from all sectors of 
the society that the research university 
serves — support which enables the in- 
tellectual enterprise to flourish. Great 
research universities have committed 
scholars, modem facilities and links 
with centres of excellence around the 
world. Above all, they have impact. 
They provide knowledge for the 
economy, ideas for society and leader- 
ship for all who explore and question. 

From the Microscopic 
to the Astronomic 

Our world is composed of a complex 
fabric of inter-related systems, ranging 
from the microscopic to the astronomic. 


Understanding how these systems func- 
tion and interact not only allow us to tap 
the bounty they contain, but also 
enables us to preserve these systems 
from overuse and pollution. At the 
University of Toronto, research into the 
physical world encompasses virtually 
all areas of study including astronomy, 
physics, chemistry botany, environ- 
mental studies, mathematics and zool- 
ogy. University scientists are pursuing a 
myriad of projects ranging from ex- 
amination of galaxies millions of light 
years away, through inquiries into the 
nature and behaviour of subatomic par- 
ticles to using mathematical models to 
explain demographic changes and ap- 
plying the techniques of genetic en- 
gineering to the production of heartier 
forms of plant life. In hundreds of areas 


of inquiry, there is a determination to 
develop new research techniques and a 
desire to share knowledge with others, 
so that questions can be answered and 
learning further advanced. One Univer- 
sity scientist’s early interest in surface 
chemistry was applied to work with 
lasers which ultimately led to advanced 
techniques in laser surgery. In another 
area, researchers are collaborating on 
projects in medical biophysics which 
apply basic knowledge developed in 
physics laboratories to hospital-based 
studies of how the human body func- 
tions. The University’s scientists are 
using chemistry and genetics in projects 
in forest biology which can lead to im- 
provements for the Canadian forest in- 
dustry. 


A Brief History of the University of Toronto 

1827 A university of the Province of Upper Canada is founded by Royal Charter 
under the name of King’s College. 

1 850 By an act of the legislature, King’s College is secularized and its name changed 
to the University of Toronto. 

1866 The University of Toronto opens the first Department of German in North 
America 

1 878 Professor James Loudon sets up the first under-graduate physics laboratory in 
Canada. 

John Galbraith, the “father of professional engineering in Canada,” becomes 
the University’s first Professor of Engineering in the School of Practical 
Science 

1 889 The University awards the degree of Doctor of Dental Surgery to 25 students, 
the first such degrees to be given outside the United States. 

H.E.T. Haultain graduates in engineering. His later inventions — the superpan- 
ner, the electric mine hoist and the infrasizer in ore-dressing — would be used 
around the world 


M 
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Meanwhile, the Institute for Environ- 
mental Studies is working on projects to 
protect rainforests, improve water 
quality and counter the impact of acid 
rain. Unravelling the mysteries of the 
physical world not only allows us to 
enjoy our earth's fragile treasures, but 
also enables us to preserve its abundant 
potential for future generations. 

Examining the Human 
Organism 

The life sciences have been a forum for 
enquiry and experiment since the 
beginning of recorded time. Under- 
standing the human body, and how to 
care for it, has engaged some of the 
world's keenest intellects. Today, with 
sophisticated research techniques and 
tools, the potential for developing new 
knowledge and understanding is un- 
precedented. With one of the largest 
medical research complexes in North 
America, the University of Toronto is 
able to carry out research in every field 
of health science. 

Through its network of 11 teaching 
hospitals such as The Hospital For Sick 
Children, Mount Sinai Hospital and 
The Ontario Cancer Institute, there is an 
extensive pool of talent investigating 
health, disease, and treatment. Their 
work ranges from basic science 
laboratories to operating theatres to 
clinics around the world. The 
University's research endeavours span 
collaborative studies in neuroscience 
that have produced insights into 
Alzheimer's disease and other 
neurologic disorders, innovative re- 
search in medical genetics that has 
made major strides in understanding 
cystic fibrosis and muscular dystrophy, 
and innovations in transplant surgery 
that allowed the world's first successful 
single lung transplant. The social and 
cultural aspects of health are also re- 
search priorities. A project in the Facul- 
ty of Nursing, for example, is looking at 
how to motivate children into “healthy" 
decision making, while cooperative re- 
search in the Division of community 
health is aiding in the development of 
more effective health policies. A criti- 
cal mass of research resources at the 
University of Toronto enables scientists 
to conduct investigations that would not 
be possible in smaller centres. The 
Positron Emission Tomography scan- 
ner at the Clarke Institute of Psychiatry 


1901 The University of Toronto Press is established. It is destined to become one of 
the ten largest university presses in North America. 

1 907 The University of Toronto establishes Canada's first Faculty of Forestry. 

1 908 Dr. Charles Wright graduates. During World War I, he would invent the ‘trench 
wireless' and in World War II help develop radar. He would be a member of 
the Scott Expedition to Antarctica and discover his leader's body. 

1909 Canadian farmers receive the first shipment of Marquis wheat. Developed by 
a University graduate, this variety matures early, thus avoiding frost damage. 

1910 Economics graduate Stephen Leacock publishes Literary Lapses , followed by 
Sunshine Sketches of a Little Town. 

1912 The Royal Ontario Museum is established as part of the University of Toronto 
covering archaeology, palaeotology , mineralogy, and zoology. Professor Char- 
les Currelly is appointed Director of Archaeology and over the next 35 years 
establishes the Museum as a major force in that field. 

1914 John Gerald FitzGerald, Professor in the Faculty of Medicine, establishes the 
anti-toxin laboratories, which subsequently becomes the Connaught 
Laboratories. 

1917 University engineer John H. Parkin builds a four-foot wind tunnel, which is 
used to design aircraft for forest patrol, firefighting, aerial surveying, and mail 
and passenger service. 

1918 Dr. C.K. Clarke, the University's first Professor of Psychiatry, becomes the 
first director of the forerunner of the Canadian Mental Health Association. 

1920 Harold Adams Innis, political economist and pioneer in communications, 
studies, joins the Political Economy Department. 

E.J. Pratt, one of Canada’s foremost poets, begins teaching English at Victoria 
College. 

1 921 Working in a University laboratory, Federick Banting and Charles Best arc the 
, first to obtain insulin in a form consistently effective for treating diabetes 

mellitus. In 1923 Banting would receive the Nobel Prize. 

1922 The first helium liquefaction plant in North America is set up by John Mc- 
Lennan, who had received the first doctorate in physics from the University in 
1900. 

Dr. Robert McClure graduates in medicine and goes to China as a medical 
missionary. He would be the first to treat cancer with radium in China 

1924 Reynold K. Y oung joins the Department of Astronomy. He would later help to 
design the 74-inch telescope at the David Dunl ap Observatory, copies of which 
are mounted in Egypt, South Africa, Japan and Australia. 

1926 Philosopher Etienne Gilson joins St. Michael’s College. He would become a 
founder of the Pontifical Institute for Medieval Studies, one of the world's 
major centres for the study of Medieval Europe, 

Dr. Archibald Huntsman, a University graduate, begins research into preserv- 
ing fish through freezing, a project which later leads to the frozen food industry. 
“Ice Fillets" are first sold in Hamilton in 1929. 

1 927 Edward S. (Ted) Rogers, a University graduate brings the world’s first battery- 
less broadcasting station into operation. It would later become CFRB. 

Donald Creighton joins the Department of History. He would eventually win 
two Governor-General's Awards for his biography of Sir John A. Macdonald, 

1 929 Dr. Davidson Black, a medical graduate, discovers the skull of “Peking Man," 
an important clue to the nature of human ancestors. 

1930 Drs. Frederick Tisdall, Theodore Drake and Alan Brown, of the Faculty of 
Medicine, announce the creation of the infant cereal, “Pablum,” 

1 932 . Eli Franklin Burton becomes head of the Physics Department, later leading the 
team that would build the first electron microscope in North America. 
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provides scientists from a wide variety 
of disciplines with an extremely power- 
ful tool for research and diagnosis. Life 
sciences research at the University of 
Toronto has a powerful influence on the 
health of people around the world. Due 
to the global significance of the work, 
its scientists are keenly aware of the 
need to collaborate with colleagues 
from other research institutions, in- 
dustry and government. 

Probing Social 
Structures 

From the earliest civilizations, the 
relationship of people to their society 
has been a major focus of research and 
scholarship. From their different 
perspectives, philosophers, economists, 
social scientists, legal scholars and his- 
torians have all posed questions about 
the origin and nature of social structures 
and about the individual’s place within 
them. Research in this area is carried on 
at the University of Toronto by one of 
the largest multi-disciplinary congrega- 
tions of scholars in North America. 
Their investigations are providing in- 
sights into the past and future of modem 
society, including studies about the 
dynamics of population change, the 
evolution of the family, the interaction 
of cultures, the planning of urban com- 
munities, and the development of 
economic and political systems. The 
University’s political scientists are car- 
rying on research in such areas as 
Canadian attitudes toward human 
rights. Its legal scholars are exploring 
the effectiveness of rewards and sanc- 
tions in traffic safety. Its economists are 
developing effective models for 
economic forecasting. Its 

criminologists are working with law en- 
forcement groups to assess their 
members’ performance. One focal 
point for collaborative research is the 
new Ontario Centre for International 
Business. A provincial Centre of Excel- 
lence, it will encompass research in 
management, law, languages and cul- 
tures with a focus on specific 
geographical areas. Another focus is the 
Historical Atlas of Canada , a national 
collaborative project which combines 
research in history and geography to 
provide a fresh look at Canada’s 
development. University of Toronto re- 
searchers are also collaborating on 
editorial projects such as the 33-volume 


1933 Under the direction of Dr. Charles Best, a University-based research team 
begins work on heparin, an anti -coagulant, which would open the fields of 
vascular surgery and renal dialysis. 

1 935 University physicist John Cunningham McLennan is knighted for outstanding 
accomplishments in research including the discovery of cosmic rays. 

1936 Medical graduate Norman Bethune, later a hero of the People’s Republic of 
China, organizes the world’s first mobile blood transfusion unit in Spain. 

1939 Paul B. Dilworth and Winnett Boyd, who would later develop Canada’s first 
jet engine, graduate from the Faculty of Applied Science and Engineering 

1940 Charles N. Cochrane of the Faculty of Ancient History publishes his major 
work, Christianity and Classical Culture. 

1942 Dr. Wilbur Franks, a medical graduate, develops the “anti-blackout” suit. 
Credited with saving thousands of Allied fighter pilots during World War II, 
his invention would be worn by every air force pilot in the world and eventually 
be developed into the space suit worn by astronauts. 

1943 The first edition of Professor J.C. Boileau Grant’s An Atlas of Anatomy is 
published. 

1944 A.S.P. Woodhouse becomes head of the Department of English at University 
College. Over the next two decades he would have a major impact on literary 
criticism and humanities research in Canada. 

1 945 Engineering graduate John L. Orr develops a method of removing ice and frost 
from aircraft parts that is still used my many major airlines. 

Dr. Raymond Parker of the University’s Connaught Medical Research 
Laboratories discovers a defined chemical nutrient medium in which cells can 
grow and replicate. His discovery helps Jonas Salk to develop the polio 
vaccine. 

1946 J. Tuzo Wilson becomes Professor of Geophysics. Responsible for producing 
the first glacial map of Canada, his greatest contribution would be his explana- 
tion of plate tectonics. 

1948 Dr. W.G. Bigelow of the Faculty of Medicine begins studies of hypothermia as 
a means of performing open-heart surgery. Later, he would be part of the team 
that designs the first electrical cardiac pacemaker. 

1951 The University of Toronto installs one of the world’s biggest computers, the 
FERUT. 

1 956 Clarence Augustus Chant dies at age 91 . Often called the “father of Canadian 
astronomy,” he taught at the University of Toronto from 1891-1935. 

1957 Surgeon Robert Salter designs an operation to correct congenital hip disloca- 
tions, known as the “Salter operation.” 

English Professor Northrop Frye publishes Anatomy of Criticism, establishing 
him as one of the world’s leading literary critics. 

1959 The University of Toronto opens the first electronic music studio in Canada, 
the second in North America. 

Work begins on The Dictionary of Canadian Biography , which chronicles the 
lives of influential Canadians. Considered the most ambitious venture in 
Canadian publishing history, its editor, Francess Halpenny would receive the 
Molson Award in 1983. 

1962 Harold E. Johns establishes Canada’s first Department of Medical Biophysics, 
He would be best known for developing cobalt therapy units which 
revolutionized radiation treatments of cancer around the world. 

1963 Robertson Davies becomes the first Master of Massey College. In 1970, he 
would publish Fifth Business , the first volume of his Deptford Trilogy. 

Dr. W.T. Mustard of the Faculty of Medicine perfects his surgical method for 
correcting the “blue baby” syndrome. 

1964 Professor Marshall McLuhan publishes Understanding Media and becomes 
internationally known for his studies of the effects of mass media on thought 
and behaviour. 
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Family honour... 




Page Laser 6 

Launched: November 1989 



Page Laser 8 

Launched: November 1990 
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...made quality the first priority 
in developing all our laser printers. 


For generations, Canadians have come to expect an 
uncompromising standard of quality and reliability in 
every Toshiba microcomputer product. And our new and 
expanding family of excellent price performance laser 
printers will be no exception. 

Introducing our Page Laser 8 - the newest member of 
Toshiba’s growing family of laser printers and a big 
brother to our Page Laser 6. With small footprint and full 


Postscript compatibility, the Page Laser 8 delivers the same 
quality, performance and dependability that Toshiba’s 
“First Family” of microcomputers is famous for. 

For more information about Toshiba laser printers or 
Toshiba’s “First Family” of microcomputer products, contact 
your nearest Toshiba Authorized Canadian Re-Seller or call 
Toshiba direct at 1-800-387-5645. 

Canadians know the difference! 
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HE TOSHIBA PAGELASER 


Small, fast and easy to use, 
the PageLaser 8 is pleasingly undistinguished. 



N o one really wants exciting 

peripherals. A laser printer which 
spits toner, shreds its pages or changes 
emulation modes erratically may serve as 
an interesting topic of conversation, but 
it* s not aparticularly useful tool to get 
anything do anything productive. The 
Page Laser 8 from Toshiba is a particular- 
ly unexciting laser printer in this regard. It 
prints when it’s told to and otherwise 
seems to keep its thirst for adventure 
to itself. 

The most notable feature of the Page- 
Laser 8 is its size, or perhaps more proper- 
ly its lack of size. A bit larger than a 
monitor, it will occupy a minimum of 
desktop real estate. It’s also fairly light. 

The PageLaser 8 features LaserJet 
emulation; it can be driven by most ap- 
pli cations which will deal with a Hewlett- 
Packard LaserJet Plus. Note that this is 
n ot equ i valent to a LaserJ et series two or 
three printer, both of which offer substan- 
tial extensions to the basic PCL printer 
standard that the PageLaser 8 supports . 

The PageLaser 8 comes with a 
megabyte and a half of memory, which is 
fairly generous for a LaserJ et emulation. 
The extra memory is useful for such 
things as storing lots of downloadable 
fonts, a condition common in desktop 
publishing, andforuse as a data buffer. 

One of the rather more civilized 
aspects of the PagePrinter 8 is its choice of 
interfaces; it comes with 
one parallel and one serial port . 
Furthermore, you can switch be- 
tween them with a few keystrokes from 
the printer’s front panel; thebasisof 
simpleprinter sharing if 
you can ’t come up with anything 
more sophisticated. 

The front panel of the PageLaser 8 con- 
si sts of a liquid crystal display and eight 
membrane switches . The liquid crystal 
d ispl ay allows you to step through a menu 
which selects the various options avail- 
able to the printer: the default font set- 
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tings, the interface and so on. The menu is 
fairly well set up. Unlike some of the more 
immense multiple emulation printers, the 
PageLaser 8 doesn ’ t have that many op- 
tions to worry about. 

If there’s one thingmissing from the 
PageLaser 8 ’ s front panel it ’ s a backlight 
for that liquid crystal panel. It’ s fairly 
deep in the plastic and a 
real pig to read under anything but ideal 
lightingconditions. Chances 
are this won ’ t actually 
matter to you once 
you ’ ve set the system up, 
as in most applications 
you won ’ t have recourse 
to the front panel in the 
daily use of the printer. 

Anotherminor com- 
plaint about the Page- 
Laser 8 is that its con- 
figurable input databuff- 
er — a grand idea, this — 
can only be expanded to 
99 kilobytes, presumably 
becau se the numeric field on the display is 
most comfortable with a maximum of two 
digits . If you ’ re using the printer to output 
strai ght text pages, most of its megabyte 
and a half of memory will never be used 
for anything else and it would be con- 
venient to be able to configure it as 
a buffer. 

The PageLaser 8 is based on a system 
of two replaceable components: the toner 
cartridge and the photoconductor drum. 
Tli is improves the economy of the system 
over single package designs, which usual- 
ly have you replacing the expensive 
photoconductor drum far more often th an 
is necessary. One drawback to the Page- 
Printer 8 implementation, however, is 
that part of the photconductor is exposed 
to light when you open the top of the 
printer. If it’s exposed long enough you ’ll 
get to learn about photconductor replace- 
ment prematurely . 

In operation, the LaserJ et emulation of 


the PageLaser 8 proved pretty stable. It 
seems to have some problems with the 
current LaserJet driver for Windows 3, 
but I * m more inclined to blame this on the 
driver than on the PageLaser 8. Nothing 
else which I used to drive it with exhibited 
thesamedifficulties.Unlikemany Laser- 
Jet emulation modes, the PageLaser 8 is 
quite fast. Note that there’s a difference 
between afast engine andfast firmware to 
drive it. For example, the PageLaser 8 


handles LaserJetmacros unusually quick- 
ly, something which h as traditional ly 
been a bottleneck for many low end lasers. 

The engine for the PageLaser 8 is bet- 
ter than average. It produces crisp type 
and large grey areas which are reasonably 
clean and consistent. Of course, I got a 
brandnewprintertotryout;thequalityof 
a 1 aser prin ter engine on ly seems t o re al ly 
show when you’ve had it running for a 
year or two. 

As small, simple laser printers 
go, the PageLaser 8 is not at all shabby. It 
does what it’s intended to do and does so 
quickly and with a minimum of fuss. One 
would be hard pressed to complain about 
something so uncomplicated . 

Formore information contact: 

ToshibalSG 
191 McNabb Street 
Markham , ON 
L3R8H2 
1-800-387-5645 
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Printer power without the price 
Frank Lenk 


C onsidering the popularity of the 
Hewlett-PackardLaserJetll, it 
seems almost unnecessary to say any- 
thing about its successor, the LaserJet III. 
However, there * s much that should. 

One of the strengths of the LaserJ et II 
was its simplicity. It laid its pages out as 
simple bitmaps, and accepted bitmapped 
fonts either downloaded from your com- 
puter or in handy cartridges that you could 
plug into the printer itself. The printer* s 
reliability and longevity have become 
legendary. 

The LaserJet III is 
everything that the II 
was, with some very 
well-chosen improve- 
ments. The styling is a 
bit more futuristic, and 
the front-panel con- 
trols a bit easier to use. 

However, the most sig- 
nificantadditionis 
Hewlett-Packard * s 
proprietary Resolu- 
tion Enhancement 
technology. This gives 
the LaserJet III an ef- 
fective resolution far 
better than the nominal 
300 dots per inch it shares with virtually 
all other laserprinters. Although the 
LaserJ et III still only places 300 dots per 
inch, it can control theprecise positioning 
mid size of those dots. This allows it do a 
lot to smooth the "stair-step" diagonal 
edges that are otherwise inevitable in a 
rectilinearbitmap. 

The upshot is that output from the 
LaserJ et III looks a lot more like 600 dpi 
than 300. It* s far and away the best-look- 
ing print you can get, short of typesetting 
gear that sells formany tens of thousands 
of dollars. 

Theothermajor change in the LaserJet 
III is the upgrade of its internal control 
"language", PCL (printer control lan- 
guage). The current version, PCL-5, adds 
support for scalable fonts, greatly reduc- 


ing the amount of hard-disk space re- 
quired by fixed-size, LaserJet II bit- 
mapped fonts. (Y ou can still use the older 
fonts, if you wish.) It also provides better 
graphic support, by incorporating the HP- 
GL/2 graphic language. 

HP-GL originated on Hewlett- 
Packard * s plotters, mid has become a 
strong standard in the field of computer- 
aided design. Considering this heritage, it 
comes as no surprise that HP-GL/2 is 
strong on geometric drawing andpattem 


fills, but weaker than PostScript on 
typographic control. PCL-5 as a whole is 
also much less of a programming lan- 
guage than PostScript, so it can ’t take 
over as much of the page-layout work 
from your computer. 

PCL-5, unfortunately, is still not as 
well supported by application software as 
itoughttobe. However, support is build- 
ing steadily, and the next wave of new 
software releases will probably be fully 
up to speed. 

Of course, if you want ultimate control 
and compatibility, there are now several 
ways of adding PostScript capability to 
your LaserJet III. Hewlett-Packard does a 
cartridge containing genuine Adobe Post- 
Script ; it * s a bit pricey, but gives impec- 
cable compatibility mid print quality. The 


major competitor is Pacific Data 
Products, with anew version of its 
PacificPage P*E that compares well with 
the HPcartridge, at a much lower price. 
Take note that any form of PostScript will 
want lots of memory ; figure on expandin g 
your printer to at least 3 megabytes, mid 
get more if you can. 

Even if the LaserJ et III weren ’ t a su - 
perb printer, it would still be desirable — 
for much the same reason that the IBM 
AT, never the hottest computer in crea- 
tion, was a highly attractive purchase. It’s 
astandard. 

Not only is the HP III a standard unto it- 
self, it* s based internally on the strongest 
standard in laserprinters - the redoub- 
table Canon laser engine. Cmion toner 
cartridges are easy to deal with mid easy to 
find. Cmion print quality - even without 
HP* s own Resolution Enhancement — is 
top-notch, with velvety blacks and crisp, 
uniform text. Rated printing speed is eight 
pagesperminute. 

Unbelievably, the HP La serJ et III i s 
one of the least expensive printers in its 
league. (About the only ones that are 
cheaper are the much slower 4page per 
minute types.) Even ifyou bypass the 
regrettably sizable gray market, you 
should be able to pick up the LaserJ et III 
from a legitimate HP vendor for not much 
more than about twenty-five hundred dol- 
lars. Add some memoty and a PostScript 
cartridge, and you’ve got just about the 
cheapest PostScript printer on the market. 

There are a lot of other excellent laser 
printers out there. However, for all-round 
performance and versatility, Hewlett- 
Packard is definitely setting the pace. 

Formore information contact: 
Hewlett-Packard (Canada) Ltd. 
6877 Gore way Drive 
Mississauga, ON 
L4V1M8 
(416)678-9430 





Before now, anyone who had 
less than $1,000 to spend on 
a printer got inferior print 
quality for their money. 

But times have changed. 
Because if you have the price 
of a dot matrix printer, you 
have the price of the new 
Hewlett-Packard DeskJet 500. 

Its output looks like it came 
from a laser printer costing 
thousands of dollars. But it 
lists at just $989. (And dealers 
may sell it for less.) 

The HP DeskJet 500 gives 
you a lot more than you’d 
expect for the price. Including 
compact size. Quiet operation. 
Graphics and text at 300 dpi. 
And a comprehensive three- 
year warranty. 

So before you spend money on 
a dot matrix printer, consider 
the HP DeskJet 500. 

It gives you laser-quality 
printing. 

At a dot matrix price. 

For the name of your nearest 
authorized HP dealer, please 
call 1-800-387-3867, dept. 130. 



HEWLETT 
PACKARD 

A Better Way 

Circle No. 26 on Reader Service Card 





TAR NX-1020 REVIEW 


Stylish printer, with streamlined appearance, makes for 
welcome addition to any office. 


R emember the days when printers 
were big unwieldy devices taking 
up half your desk? They were noisy and 
took half the day to print. Well, those days 
are over to make way for new and more ef- 
ficient printers. 

The Star NX- 1 020 is designed for 
today *s working office environments. Its 
stylish design and sleek appearance will 
suit any office desk. This dot matrix 
printer offers high-quality performance 
with easy-to-use controls for instant print- 


ing capabilities. Weighing almost 14 
pounds, the printer can be moved from of- 
fice to office if desired . 

Printer features are uniquely designed 
to provide ease of use and appealing ap- 
pearance. Someprintersmake the user 
search for some time trying to find the 
power switch. The NX- 1020 is located 
directly at the left front of the unit for ease 
of use. The control panel, located on the 
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front right of the unit offers five buttons . 
When pressing the buttons to change the 
printer settings, indicator displays and 
beep tones reveal immediate feedback for 
precise printer conditions . 

The removeable top cover lifts away to 
reveal the printer head and ribbon- 
cartridge. Ribbon cartridges are replaced 
easily with one hand by pressing on the 
ribbon release catch. 

Usershavethe option of using friction 
feed or push/pull tractor. The removeable 
rear cover conveniently 
hides the tractor unit. 
Another design feature, 
which offers the user 
greater flexibility when 
printing, is the ability to 
load fanfold paper. Paper 
can be loaded from the rear 
of the printer and is aided by 
the mechanics of the tractor 
feed. In addition, paper can 
also be loaded from the bot- 
tom of the printer. 

Supporting the 
IBM/Epson printer com- 
mands and character sets, 
the NX- 1 020 is able to print 
from most computers and software 
programs. The printer has two emulation 
modes. Standard mode offers functions of 
the Epson FX-850 or EX-800 for colour 
print. The NX- 1 020 provides good colour 
images and works well with any graphics 
type application . In IBM mode, the 
printer emulates the IBM Proprinter III. 
For those who want to change system set- 


tings and print commands, the detailed 
user* s manual provides information on 
Switch Combination Settings Functions, 
Default Settings, Printer Control Com- 
mands, Downloading Characters 
and more. 

Fonts are always amajor concern 
when considering aprinter. The NX- 1 020 
has one draft font, one high-speed draft 
font and four NLQ fonts (Courier, 
Sanserif, Orator and Script) . In addition, 
the fonts are enhanced by italics for all 
styles, condensed print, bold print, 
double-sized print and quadmple-sized 
print. Fonts can be easily changed 
through the use of the control panel. 

The interface connector is located on 
the right side of the printer towards the 
front. A centronics parallel interface 
comes standard with the unit, however, a 
RS-232C serial interface is optional. 
Other options for the printer include an 
automatic sheet feeder (SF-10DN) and 
roll paper handler (RH- 1 0Z) . 

The Star NX- 1 020 is a unique dot 
matrix printer. The combination of a sleek 
appearance and high quality performance 
makes the printer a valuable asset to any 
office or desktop for efficient results. 

For more information contact: 

Beamscope Electronic 

Entertainment 

35 Ironside Crescent 

Scarborough , ON 

M1X1G5 

(416)291-0000 



INTRODUCING 

All THE 

WRITE STUff 


FOR HOME OFFICE TYPES 



RAINBOW RAINBOW MULTI-FONT MULTI-FONT 


Star Has All The Right Stuff You Need To Get The Job Done. 

For The First Time Ever There's A New Series Of Printers Designed To Bring You 
Big-Business Performance At A Home Office Price. Features Include: 



User -friendly control panel 


Star Printers - Engineered To Give You The Price-Performance Of A Lifetime. 
For The Complete Line Of Star Printers And Accessories 
Visit Your Nearest Authorized Star Dealer. 



THE COMPUTER PRINTER 

Distributed Exclusively in Canada By 
Beamscope Electronic Entertainment (416) 291-0000 






ANON BUBBLE JET BJ-330 

N ew printing technology offers a happy medium between 
dot matrix printers and las er printers. 


S omewhere between the low-end dot 
matrix printer and the high-end laser 
printer lies the new printer from Canon. A 
newtechnology has allowed users to 
economically afford printing with near 
laser-type quality but also dot matrix 
user-friendliness. 

The bubble j et printing system fires 
ink droplets at the paper from thin noz- 
zles. Ink in the thin nozzles is heated to 
such a degree that it creates bubbles. The 
ink droplets are ejected onto the page as 
the bubbles disappear through vapour 
condensation . Overall the effect creates 
high print quality of 360 dpi resolution. 
The inkjet speed is remark ably fast at 300 
cpsinhigh 
speed mode 
while manag- 
ing 150 cps in 
high quality. 

In addition 
to this innova- 
tive printing 
technology, 
this printer is 
quiet too. Un- 
like the dot 
matrix printers 
which actuallybeattheink into thepaper, 
the BJ-3 30 sprays the ink onto the page 
through the nozzles. The acoustic level is 
about 45 decibels. In a regular office en- 
vironment, the only sound heard from the 
machine is the tractor feed. 

The B J- 3 3 0 is simil ar in most respects 
to its sister printer the BJ-300. The main 
difference lies in the width of paper han- 
dling. Whilethe BJ-300 can handle cut 
sheet paper up to 1 1 .7 inches wide, the BJ- 
330 handles cut sheet paper up to 17 in- 
ches wide. This wider use of paper may 
suggest the printer be used for 
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CAD/CAM or plotting purposes. 

Duetothe availability forextra wide 
paper handling, the printer takes on an 
elongated design. The power switch is lo- 
cated at the ri ght side towards the back of 
the unit. The front control panel offers 
seven buttons and lights . These buttons 
are used to set the printer on and off line, 
setmodes, selectfonts, select pitch, select 
paper source, initiate head cleaning 
and more. 

Located just below the control panel is 
an opening for cut sheetpaper. A cut sheet 
paper guide allows any width of paper to 
be inserted. An optional automatic sheet 
feeder and paper delivery tray accepts cut 

sheetpaper 
from the 
back of the 
printer. 

Tlie top 
back of the 
printerhas 
been left 
exposed 
for easy ac- 
cess to 
sheedfed 
use. Pin- 
feed wheels can be set at any width to suit 
user* sneeds. Unlike some dot matrix 
printers, no sheet opening is available un- 
derneath the printer. Fan fold paper is ac- 
cepted easily from the rear of the uni t . 

At the top left rear of the unit, there are 
two slots for font cartridges and RAM ex- 
pansion cards (both cards are optional) . 
Standard fonts include Courier, Prestige 
and Gothic. 

A parallel interface connector is 
located at the rear of the unit. An 
optional serial interface board (BJIF- 


3020) is available forother connecting 
purposes. A cut-away panel has 
been provided if the serial interface is to 
be installed. 

The printerhas two emulations: IBM 
Proprinter XL24E and the Epson 
LQ 1 050. It functions very well with 
spread sheets, graphics, dataprocessings 
and word processing functions. Printing 
at 136 columns, the BJ-330 offers 30KB 
for the input buffer. 

With any new technology comes new 
responsibilities. Such is the case of the 
printer cartridge with the BJ-330. While 
similar to the toner cartridges of 1 aser 
printers, the ink cartridge is not as cum- 
bersome or as large. Users can con- 
veniently change ink cartridges byway of 
a front flap located at the front left of the 
unit. An indicator light blinks on the con- 
trol panel when the time comes to change 
cartridges. Users simply remove the old 
cartridge and insert the new cartridge 
without any hassles. 

A well documented manual is 
included with the unit. Users can refer to 
any printer function or installation proce- 
dure in English or French with ease. 

The Canon BJ-330 offers quality print- 
ing with low noise results. For users want- 
ing near-quality laser printer results with 
dot-matrix user-friendliness in addition 
toextrawidepaperhandling,theBJ-330 
will suit their needs. 

Formore information contact: 

Canon Canada Inc . 
6390DixieRoad 
Mississauga , ON 
L5T1P7 
1-800-848-4123 





( ANON LASER BEAM 
- PRINTER LB P-4 

Compact, desk-sized laser printer offers low-volume printing with high quality output. 


T he past few years have seen 
numerous developments in the 
field of laser printers. One of the many ex- 
citing improvements to come along is that 
of reduction in size. The Canon LB P-4 
boasts the advantage of sitting comfortab- 
ly and relatively unnoticed on many 
office desks. 

In appearance, the Canon LB P-4 could 
be compared to the Apple Personal 
LaserWriter. Printing at four pages per 
minute, the LBP-4 offers a front fold 
down tray revealing a cut sheet paper 
feeder tray, a paper delivery selector, and 
a release button for internal viewing and 
EP-L cartridge replacement. The Apple 
Personal LaserWriter pi aces the release 
button on the outside of the machine 
while the LBP-4 discretely covers the 
release button preventing accidental ex- 
posure of the photosensitive drum to light . 

Belowthefrontpanelforthe paper 
feeder tray is a place for an optional cas- 
sette paper feeder. Cassettes are available 
for various types of paper sizes. Each cas- 
sette holds up to 250 sheetsof paper 
making this option handy so users needn’t 
be bothered by inserting paper every time 
they go to print. 

The printer provides two types of 
paper paths. In tray feed mode, paper is 
m anually inserted and outputs to t he top 
face-down tray or the face-up tray located 
on the multi-purpose tray. In the optional 
cassette feed mode, paper is automatical- 
ly chosen from the cassette at the bottom 
of the feeder and delivers paper in the 
same fashion as the tray feed mode. 

The power switch is located on the 
right side of the printer towards the rear. 
Users are given their choice of interfaces 
with this printer. The LBP-4 provides 
seri al , video and parallel video connec- 
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tors, all inset in the rear of the printer. 

The control panel, located at the top 
front of the printer, provides a combina- 
tion of lights, LCD display and keys. This 
control panel was easy to use and under- 
stand. Key functions include online, form 
feed, error skip, test/font, reset enter, 
menu, and feeder select. The LCD display 
was so intelligent that it even knew what 
software package was being used as infor- 
mation was sent from the computer 
to printer. 

When powering on the 
machine, if the optional 
Memory Expansion boards are 
installed, the LCD display 
shows a little crab scuttling 
across the screen. This crab 
merely indicates that the printer 
is undergoing self-tests to en- 
sure working conditions are in 
order for users. 

An optional memory expan- 
sion board can be installed to in- 
crease the memory capacity of 
the laser printer. The initial 
RAM capacity is512Kbytes 
but can be increased up to 2.5 
M bytes by adding the optional 
RAM boards. 

On the ri ght side of the printer, two 
slots are provided for optional font cards . 
Internally, the printer provides numerous 
fonts and styles . The font cards extend the 
versatility of the printer by providing the 
user with accesstomore fonts. 

As is the case with all laser printers, 
careful attention must be given to the laser 
cartridge. The EP-L mu st be handled care- 
fully and replaced when the cartridge 
is empty. 

The user ’ s manual is extensive. The 
booklet offers users not only information 


specific to the printer but alsobackground 
information in regard to fonts, printing 
and more. One critical comment stands 
out when analyzing the booklet. Al- 
though a detailed contents page intro- 
duces the manual, no index is offered for 
specific, on-the-spot information. 
Readers will have to wade through un- 
necessary material to find what they are 
looking for. 


is a worthwhile addition to any office. 
While the printer speed may be slow for 
some users, at four pages per minute, 
many will be pleased at the easy to use 
printer functions and small footprint. 

For more information contact: 

Canon Canadalnc. 

6390 Dixie Road 

Mississauga, ON 
L5T1P7 
1-800-848-4123 


In summation, the Canon LBP-4 





OKIDATA OKILASER 400 

Alaserprinterwithoutalaser, 

the OkHaser 400 is worth consideringfor lowvolumeprinting. 


O ne of the things that makes laser 
printers moderately expensive is 
the necessity for lasers . Complex and in- 
volving mechanical hardware to scan 
them, the optical characteristics of lasers 
are difficult to man age uniformly over the 
span of a xerographic drum. As with the 
scanning beam of a television set * s 
cathode ray tube, the laser spot tends to 
deform at the extremes of its travel and 
it* s difficult to maintain uniform 
spot density. 

Some of the latest generation of laser 
printers have abandoned lasers for other 
technologies to get around these sorts of 
problems. Quite afew fairly exotic ones 
have turned up, but by far the most com- 
mon approach to laser-less laser printers 
is the light emit- 
ting diode array 
approach. 

Probably easier to 
understand than a 
laser, an LED 
array printer’s 
print head con- 
sists of a strip of 
very tiny light 
emitting diodes 
packed at three 
hundred to the inch, running for the width 
of the paper. Rather than pulsing a laser 
on and off, the printer * s engine il- 
luminates the diodes. 

The advantage to an LED printer is 
thatthere arefewmechanical 
parts to get out of alignment, and 
tomanufacture and pay for, for that 
matter. In addition, the light output 
of the LED array is constant within the 
tolerances of the individual LEDs across 
the whole width of the print area. 

This technology has been confined to 
h igher end printers until quite recently; 
the popular NEC LC800 series PostScript 
printers, for example. The OkidataOki- 
Laser 400 is one of the first low end 
machines to use it. 

The OkiLaser 400 is af airly simple 
printer. It supports LaserJet series two 
emulation, which makes it compatible 
with pretty well any software that will 
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drive a Hewlett-Packard LaserJ et . It ’ s 
also among the slowest of the low end 
lasers, with its engine capable of only four 
pages per minute. This seems like a lot at 
first, but it makes printing long docu- 
ments pretty time consuming. 

One of the things which makes the Oki- 
Laser fairly unusual in the arenaof low 
end lasers is its fairly generous selection 
of onboardfonts. It comes with seventeen 
selectable fonts, including Courier and 
equivalents of Times Roman and Hel- 
vetica. These are useful if you * 11 be using 
the printer primarily to print letters or 
other simple documents. They obviate the 
need to buy additional font cartridges if 
you want proportionally spaced fonts for 
these applications. 

Ifyoudowant 
tobuyfont 
cartridges for the 
OkiLaser400, 
you T1 have to get 
them from 
Okidata.The 
printer doesn’t 
use standard 
Hewlett Packard 
font cartridges, al- 
though the data 
inside them is effectively equivalent. 

In fact, most of the software packages 
that print text to laser printers, desktop 
publishing applications, drawing 
programs and so on, do so with 
downloadable fonts. The OkiLaser 400 
will consume standard LaserJet 
downloadable soft fonts with no com- 
plaints, but if you ’re planning to use a 
laser with applications which will be 
downloading fonts, having lots of resi- 
dent fonts in the machine will be of little 
advantage to you. 

The Okilaser’s internals are perhaps a 
bit more complex than are found in many 
low end laser printers. You’ll have three 
elements to install andreplace, to wit, the 
photoconductor drum, the toner cartridge 
and a fuser pad. One positive aspect of this 
arrangement is that the photoconductor 
drum is never exposed to light except 
when it’s actually being replaced. 


The replaceable supplies forthe Oki- 
Laser 400 are at the high end of the range 
for laser printer supplies. T oner seems to 
be going for about fifty bucks a pop; one 
pop will print about twenty-five hundred 
copies. By comparison, a toner cartridge 
for my NEC LC890 is thirty-five dollars 
and is good for about twice as many pages. 

The OkiLaser * s toner cartridges are 
fairly elaborate aluminum cylinders . 

They make changingthe toner quick, 
painless and absolutely clean, but you do 
h ave to pay for them . 

I was able to find no flaws in the 
OkiLaser’sLaserJet emulation. It sur- 
vived all sorts of fairly nasty tricks and 
processed large macros quickly and cor- 
rectly, a frequent problem for LaserJ et 
emulations. The standard package only 
comes with 640 kilobytes of memory, ex- 
pandable to two megabytes. Without its 
memory expansion, the OkiLaser 400 is 
allbutuselessfordesktoppublishing. 
Download several large fonts, port over a 
graphic or two and you ’ 11 probably 
manage to run out of RAM pretty 
regularly. 

The LED engine of the OkiLaser400 is 
capable of reasonably good, crisp text. 

It ’ s not all that h appy with 1 arge graph ics, 
and tends to produce uneven grey tones . It 
seems to be more prone to xerograph ic 
dot spreading than most, tending to fill 
areas of very dark grey so they look black. 

Themajorproblem with the OkiLaser 
400 is not so much the printer itself as its 
position amongst its competitors. When 
you consider the basic package plus a 
memory upgrade, it costs in the same 
range as a Hewlett Packard LaserJ et III, 
which is both faster and is capable of 
much better print quality by virtue of its 
variable size dots. The only really out- 
standing feature of the OkiLaser 400 is its 
generous resident font allotment, which 
may or may not be of much use to you . 

For more information contact: 
Okidata 

1111 Tristar Drive, #5 
Mississauga , ON 
L5T1W5 
(416)670-1124 





ostScript Power To The People! 

The QMS-PS® 410 Printer. Developed by the 
greatest minds in the industry. . . Yours. 


Before creating the QMS-PS 410, we performed one 
very important task. We listened. Then we took every- 
thing we heard, added a few surprises, and built 
a revolutionary laser printer 


You said make it Adobe® 

PostScript®. So we did. And 
now you can enjoy the design 
flexibility only PostScript offers as 
well as 45 resident typefaces and thou 
sands of PostScript software applications. 

You said make it reliable. So we used 
the Canon® LX print engine manufactured 
by the world leader in high-quality, easy-main- 
tenance print engines. 

You said make setup easy. So we made it truly 
and completely plug-and-play. Out of the box, it 
connects to IBM® PC and compatibles, Apple® 
Macintosh® and mini and mainframe computers. 


You said make it flexible. So we added HP® LaserJet® 
Series II emulation to support non-PostScript printing 
applications. 


POSTSCRIPT* 

Call Now and Let the QMS-PS 410 


You said make it simple. So we gave the QMS-PS 410 
the intelligence to actually “think for you” by automati- 
cally switching between emulations and interfaces! This 
printer has ESP (Emulation Sensing Processor) technol- 
ogy/ which interprets incoming data and automatically 
chooses the appropriate printer language. And you can 
send data simultaneously to its AppleTalk®, serial and 
parallel interfaces! There’s no need to change switch 
settings or send complicated software commands. 

You said make it fast. So we created a super-fast 
controller with a 68020 processor and third generation 
QMS® ASAP™ (Advanced Systems Architecture for 
PostScript) technology, which incorporates the latest in 
component and controller design. 

You said make it expandable. So we made a variety of 
options available, including an HP-GL® emulation card, 
Adobe typeface cards, HP-compatible font cards, memory 
upgrades and extended paper handling capabilities. 


Liberate You 

t -800-361 -3392 

You see, listening to you gave us the insight to 
develop a printer that offers real world solutions to 
real world problems. And the QMS-PS 410 delivers 
PostScript power to the people by giving you more solu- 
tions than any other printer on the market. Affordable. 
Reliable. Flexible. Solutions that set you free! 


QMS 


QMS Canada Inc. 

Offices in Montreal, Toronto, Ottawa, Quebec, Calaflary, arxl Vancouver. 

The following are trademarks or registered trademarks of their respective companies: QMS, the QMS logo, 
QMS-PS and ASAP of QMS, Incorporated. IBM of International Business Machine. Incorporated. Adobe, 
PostScript and the Adobe PostScript logo of Adobe Systems, Incorporated. Canon of Canon USA, 
Incorporated. Apple, AppleTalk and Macintosh of Apple Computer. Incorporated. HP, HP-GL and LaserJet 
of Hewlett-Packard Company. 


♦Patent Pending 


Visit us at the Dexpo in Ottawa/February 19-21 
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uld take laser 
far, this fast. 


All it took was a little RISC. 

Introducing the Epson® EPL-7500 laser printer. 
One of the first true Adobe® PostScript® laser printers 
designed around a lightning-fast RISC processor. 

The result is significantly 
faster output. 

It is also significantly 
better. 

Thanks to true Adobe 
PostScript — not a clone — 
the EPL-7500 is able to pro- 
duce razor-sharp text in 35 
scalable fonts, plus equally 
impeccable graphics. Blacks 
are blacker and lines are 
finer, courtesy of the printer’s 
unique MicroArt Printing technology. 

The EPL-7500 handles paper as well as it handles 
text and graphics. A 250-sheet tray comes standard, 
a second is optional. Also standard are serial, parallel 
and AppleTalk® interfaces, allowing the printer to 
work smoothly in both PC and Macintosh® environ- 


ments. For even greater versatility, HP® LaserJet® 
Series II emulation is included. 

Of course, not everyone needs a PostScript 
printer. That’s why the Epson laser line also includes 
the new EPL-7000. Like the 
EPL-7500, it offers brilliant 
MicroArt Printing, superior 
paper handling and HP com- 
patibility. Plus a host of other 
serious business features, all 
loaded into an extremely 
affordable package. More- 
over, the EPL-7000 even 
allows upgradability to the 
EPL-7500’s true PostScript 
and RISC processing. 

With the EPL-7500 and EPL-7000, the engi- 
neers of Epson have succeeded in raising the stan- 
dards for laser printing. Without raising the price. 

In fact, a demonstration will quickly and clearly 
show you why these are the most innovative printers 
in their class. By far. 



POSTSCRIPT 

The new Epson EPL-7500 laser delivers brilliant 
PostScript output at blazing RISC processing speeds. 
The new EPL-7000 provides serious business 
performance at a very personal price. 




Engineered For The Way You WorkT 


EPSON 
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Fujitsu dliioo review 

Space is an important factor in any office environment and theDLllOO 
is a suitable choice for those looking to save on space. 


I n today * s working office environ- 
ment, space and the ability to use 
space to its utmost is crucial for the suc- 
cessful outcome of any productive ven- 
ture. Fujitsu has designed a printer to meet 
this space-saving need. 

The DL 1 1 00 is a 24- wire dot matrix 
printer with a footprint of approximately 
1 8 inches width x 1 0 inches depth . One of 
the unique features of the printer is the 
design. Due to the small footprint and 
upright construction, the printer takes 
very little space on a desk or in a worksta- 
tion area. Weighing approximate- 
ly 1 3 pounds, the printer can be 
moved from office to office as 
needed without much difficulty. 

Easy to use and operate printer 
functions are controlled by a 
membrane-type control panel lo- 
cated at the right lower front of the 
unit. The control panel offers two 
modes of operation, normal and 
setup. Indicator lamps show 
printer status such as power, on- 
line, paper out and mode. Corn- 
bin ation s of controls provide let- 
ter or draft quality, fonts, and 
menu configuration. 

TheDLl 100 offers software 
compat ibility with the IBM Pro- 
printer XL24 and Epson LQ-2500 and 
LQ2550 printers. The standard command 
set is of the Fujitsu DPL24C Plus Printer. 
Additional printer emulations are avail- 
able on plug-in cards. 

The printer includes eight resident 
fonts. These fonts include Courier 
10, Pica 10, Prestige Elite 12, Boldface 
PS, Correspondence, Compression, 
Draft, and High-Speed Draft. For addi- 
tional fonts, a slot for font cards is located 
at the lower left front part of the unit. The 
slot can be used to insert font cards to in- 
crease the variety of printing styles. Op- 
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tional styles include Letter Gothic 12, 
Scientific 12, Orator, Boldface PS, Light 
Italic 12, OCR A, OCR B, Dutch 801, 
Swiss 72 1 , Deluxe Courier, Deluxe Pres- 
tige, Script 12, Old English, and 
Humanist 521. 

The DL 1 1 00 is comparable in speed to 
most other dot matrix printers. The print- 
ing speed ranges from 50 cps in letter 
quality to 200 cps in high speed draft 
quality at 1 0 cpi. 110 columns for letter 
size paper are provided of print line in 
landscape mode. 24K buffer allows 24 


pages of text to be stored in the printer. 

U sers are offered the choice of three 
types of paper feeding. These include 
standard friction-feed platen (cut sheets), 
standard push-feed (continuous forms) or 
optional cut sheet feeder. A paper guide is 
included and snaps in place when desired 
by user. An internal lever can be adusted 
forpaper thickness adding to user- 
defined printer features . 

Some printers can offer users 
headaches especially when the time 
comes for printer ribbons to be changed. 
With the Fuj itsu DL1 100, this is not the 
case. By removing the pop-out front 


cover, the ribbon cartridge can be viewed 
and changed with ease. The upright 
design of the printer head allows the 
cartridge to be easily pulled away from 
the unit. One of the many options for this 
unit includes the availability of seven- 
colourprintingby way of optional 
colour kit. 

The D LI 1 00 is relatively quiet for a 
dot matrix printer. A combination of the 
top cover and front cover reduces printing 
noises allowing the uni t to be used in most 
office environments . 

Acomprehensiveuser’s 
manual outlines printer func- 
tions and more. Programming 
instructions for the printer are 
also included in the booklet. Ap- 
pendices offer information on 
Command Sets and Interf ace In- 
formation, however, for many 
users, this sort of information 
may not be necessary to run the 
printer. With easy to use features 
the printer can be plugged in and 
operated without much ado. 
However, for those who 
require the extra printer informa- 
tion for detailed use, the infor- 
mation is available. 

Those offices requiring space-saving 
computer peripherals will be i mpressed 
with the Fujitsu DL1 100. This dot matrix 
printer provides accurate printing and 
many user-defined functions. All in all, 
the DL1 1 00 is a worthy addition to 
any office. 

Distributed by: 

TLS 

271 014th A venue 
Markham , ON 
L3R2L6 
(416)479-1911 




Now you get more 
Rabbit witnout 
a jump in price... 


If you liked our popular 
and dependable “Rabbit” DL3400 
dot matrix printer, you’ll love 
w the enhanced features of 

the new DL3450. 


■ Four print 
speeds, including 
correspondence quality. 
■ Four-part forms. 

■ Higher resolution - 360x360. 

■ User-friendly front panel. 

■ Updated emulations including Fujitsu 
DPL24C+, Epson LQ2500/2550 and IBM 
XL24E, with optional DEC. 

■ 7 resident fonts, and 21 optional fonts. 

■ French-Canadian character set (Code Page 850, 863). 



You’ll still enjoy superb 24-pin print quality, at speeds as 
quick as 288 cps, and crisp 7-colour graphics, with the optional 
user-installable colour kit. 

cP 



FUJITSU 

FUJITSU CANADA, INC. 
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JHE C.ITOH C-610 REVIEW 


Dot matrix printers, while hardly glamorous, offer 
a powerful, low cost alternative to lasers. This one 
is an interesting example of dot matrix 
technology pushed to theleading edge. 

SteveRimmer 


T he C. Itoh C-6 1 0 doesn ’t look much 
like a dot matrix printer. It’s a 
closermatch for a stylized plastic iceberg. 
It also doesn *t work a lot like a conven- 
tional dot matrix printer. Whoever 
designed it clearly trashed a lot of the 


all the convolutions of typical dot matrix 
printers. The C-6 1 0 comes pretty close to 
this. One of the reasons for this is its 
paperpath. 

The route a sheet of paper has to travel 
to get from the box behind your printer 



traditional thinking in this area and 
st arted over. The result is a printer which 
will very probably squelch a lot of the 
complaints people have about dot matrix. 

The ideal sort of dotmatrix printer 
would be one which could print reasonab- 
ly quickly, reasonably well and without 


onto the floor in front of it says a lot about 
how well theprinter will perform with 
awkward sorts of paper; very light single 
sheets or multiple part carbon forms, for 
example. Most printers bend the paper 
around a platen like an old style 
typewriter. While this makes for a simple 


printer design, it also restricts the thick- 
ness of the paper such a printer will handle 
at both ends of the range. Extremely thin 
paper tends not be gripped well enough to 
keep it from getting off track, and very 
thick multiple pail forms will refuse to fol- 
low the shape of the platen, especially at 
high speeds, resulting in poor print 
quality. 

The C-6 1 0 gets around all this 
by doing away with the curved paper path 
that usually supports a platen. Paper feeds 
in a straight line from the back to the front 
of the printer. The print head lives in a 
cave on top of theprinter, looking straight 
down at the paper. 

This actually has several benefits. It al- 
lows the C-6 1 0 to h andle almost any sort 
of paper you can find to stuff into it. It 
results in vety high throughput — two 
hundred characters per second in draft 
mode — with unu sually good qu al i ty f or 
high speed printing. It alsomakesthe 
printer considerably easier to load with 
paper, something you *11 come to ap- 
preciate if you * re used to coming away 
from loading your printer covered with a 
welter of paper cuts and carbon paper 
smudges. 

The printing features of the C-6 1 0 are 
certainly up there with the state of the art 
in dot matrix printers. It offers draft and 
letter qu al ity modes . Letter qu al i ty mode 


uses a t hirty-six dot hi gh print ch ar acter, 
which produces pretty tight looking type, 
adm ittedly at a bit of a speed penalty. Let- 
ter quality print at twenty characters per 
inch drops to 133 characters per second. 

The C-6 1 0 will emul ate the Epson LQ 
series printers or an IBM Proprinter. It has 
tractor and friction feeds, and will deal 
with the outside world through either a 
serial or a parallel interface. You can 
select the interface you want, along with a 
plethora of other options, through afront 
panel liquid crystal panel and four 
membrane switches. 

Th e front panel of the C-6 1 0 in it s 
setup mode is probably the only really 
weak area of the printer’s design ; for- 
tunately, you ’ll rarely have recourse to it 
once the system has been set up once. The 
liqu id crystal panel is not backlit and is 


quite hard to read. The menu structure is 
convoluted, andyou can only getto the 
setup menu by turning the printer off and 
on again. 

C.Itoh says that the print head is good 
for two hundred million dots per pin, and 
the printer itself for five million lines of 
print. One of the ribbon cartridges it uses 
will print about four million characters. 
The C-610can alsobeadaptedtoprint 
colour text with a suitable four colour rib- 
bon and amanufacturers’ upgrade. 

In operation I found little to complain 
about when printing to the C-6 1 0 . Neither 
of its emulation modes exhibited any ir- 
regularities that I could f ind. The C-61 0 
handled text and graphics well, and veiy 
quickly, and never managed to misfeed. 
It’ s none too quiet, especially at high 
speeds and when asked to print graphics, 


but very few dot matrix printers are 
bou ght for their aeou Stic qu ali ties . 

There are still applications for which a 
dot matrix printer offers the best possible 
tradeoff of economy and speed. If you 
need lots of dot matrix ou t pu t, you ’ 11 h ave 
ahard time finding abetter machine to 
generate it than the C.Itoh C-6 10. 


For more information contact: 
C. Itoh & Co. Canada Ltd. 
3688 Nashua Drive 
Mississauga, ON 
L4V1M5 
(416)673-0111 


C. Itoh Printers 


IBM'S EQUAL 
AND THEN SOME 



Whatever IBM system printers can do, 
C. Itoh printers can do it better - for less. 
A shining example is the 24-pin C-610 
document printer. The C-6lO’s straight- 
through paper path specializes in odd- 
sized, multi-part forms and labels. 

Or examine the ProWriter Cl-5000. It’s a 
rugged, high-speed 1 8-wire printer that gives 
IBM users unprecedented high-volume 
performance. The CI-5000 provides four high- 
speed, high-quality print modes plus 
completely flexible forms handling capability. 

Call today to see how C. itoh printers make 
the most of IBM environments - and your 
budget. Ask us about DEC solutions, too. 


C.ITPH 

THE POWER BEHIND THE PRINTED WORD 

IBM is a registered trade mark of International Business Machines. 
dec is a registered trade mark of Digital Equipment corporation. 
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INVENTORY 
BLOW-OUT SALE! 

Moorshead Publications has acquired an inventory of integrated PC software packages. We are offering them to our readers at 
CLEARANCE PRICES. All remaining inventory must go! Ability is a popular commercial integrated PC software package and 
valued business management tool. In fact, InfoWorld , gave Ability top marks in spreadsheet and word processor performance, 
level of integration, ease of learning, ease of use and overall value. We invite you to take advantage of this unique offer. If you 
are in the market for an integrated PC software package, you simply can’t lose at these prices! 


ABILITY PLUS 

KEY FEATURES: 

• Full-Features Word Processing 

• Large, Full Function Spreadsheet 
Leam-one-leam-all oommand structure 

• IYinter drivers creation program included 

• System-wide Macro Command language 

• Relational Database 
• Communications 

' Importing and Exporting with Two Keystrokes 
SYSTEM REQUIREMENTS: 

• IBM PC, XT, AT, PS/2 or compatibles 
• 384K minimum memory 
• EGA, CGA, VGA Hercules or monochrome 
monitors supported 

• Most popular printers supported 

R egt dar Retail Price; $219.95 U S 

ONLY 

$49.95! 



ABUJIY 

KEY FEATURES: 

• Full-features wordprocessing 

• Simple, sophisticated spreadsheets 
• A/V presentation 

• Menu-driven, compatible communications 

• forms-oriented database 

• professional business graphics 

• smooth, seamless integration 

SYSTEM REQUIREMENTS: 

• IBM PC or compatible with 384K memory 

• Live data -When a section of a spreadsheet is put in 
a document, for example, the information is live - 
when the numbers change in the spreadsheet they 
simultaneously change in the document, amd 
vice-versa. The same portability holds true across all 
applications. 

Regular Retail Price; $115.95 US 

ONLY 

$24.95! 


"Ability Plus surprised us the most. It quickly became the strongest challenger for Microsoft Works and offered the smoothest 
and easiest integration of the bunch." (InfoWorld) 


"These advantages make Ability a smooth program to use, ideal for producing reports and presentations without knowing any 

programming commands." (InfoWorld) 


"At $220, Ability Plus costs more than the other programs in this comparison. We think it’s worth it." (InfoWorld) 


Please send me the following: □ Ability Plus @ $49.95 □ Ability @ $24.95 

Please add: Ontario orders only add 8% Ontario sales tax 

Plus $4.00 Shipping 
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To expedite order, call with credit card details (416) 445-5600 or Fax (416) 445-8149 

(Please allow 2-4 weeks delivery) 


As a once well known wit was heard to 
quip “The reports of my demise are great- 
ly exaggerated”. Recent studieshave 
shown the Canadian printer market is still 
expanding and is expected to continue to 
grow by 15% annually to 19931 . 

New Technologies Are 
GainingMarketShare 

Once a leader, accounting for 25% of 
the market2, daisywheel printers were 
being replaced by the higher speed, high 
quality, 24 pin dot matrix printers who in 
turn are now feeling the “heat” (excuse 
the pun) from low end lasers, inkjets and 
thermal printers. 

The survival niche of the “low end” 
dot matrix printers will be in the areas of 
low cost personal printers and special ap- 
plication printers. 

At the higher end, heavy duty dot 
matrix and shuttle matrix line printers 
will maintain market share longer. These 
products are most prevalent in the large 
MINI and MAINFRAME systems and 
network environments where the 
reliability and functionality of the 
product are the priority. 

Impact Printer 
Manufacturers Fight Back 

To maintain market share, the impact 
printer vendors will be improving the 
product and its features while maintain- 
ing or lowering the price. 

FASTER: 

The average speed will continue to in- 
crease. Improvements in print head tech- 
nology increasing the number of pins and 
their placement have allowed for greater 
speeds and improved reliability. 

BETTER QUALITY: 

The print quality has been and will con- 
tinue to improve. Print head improve- 
ments along with more sophisticated con- 
trollers have increased the dot density and 
therefore the quality of the print. Further 
refinement of these are expected to in- 
crease dot matrix performance. Presently 
resolution on some dot matrix printers 
can outperform most laser printers . 

RELIABILITY: 

A pro ven technology, impact printers , 
will continue to improve upon their rug- 
gedness and reliability. While the average 
warranty on alaser printerranges from 90 
days to one year, most manufacturers 


The future of impact printing 

byDougPolzin 


recommend an onsite service 
contract, something that adds 
considerable expense to the 
operating costs of a laser. On the 
other hand, leading manufac- 
turers of dot matrix printers are 
expanding their warranties to as 
much as two years. 


ERGONOMICS: 

Control Panels - T oday * s printers offer 
easy to access, easy tousecontrolpanels, 
not to mention system level controls. In- 
stallations are simple and standardized. 

Quietized - Sensitive to the working 
environment, printer vendors are consis- 
tently improving on reducing noise levels . 

Paper Handling - Once a forms han- 
dling nightmare, impact printers now 
offer a plethora of paper handling options . 
Future trends in paper handling capability 
include for easierpaper loading and 
changing of print j obs, higher multipart 
copy capabilities, and multiple media on- 
line. 

PRICE PERFORMANCE 
INCREASES: 

Prices have been dropping in both 
laser and impact printer groups . It is ex- 
pected that in the future, vendors will 
offer more forthemoney as away of 
maintainingmarket share. Options such 
as colour may be added at little or no cost . 
Fonts and other features maybe added to 
enhance the impact printer* s capabilities . 

Why Buy An Impact Printer? 

PRICEPERFORMANCE 

Price/performance will continue to be 
amajor factor in the ongoing success of 
impact printers. On a cost per character, 
page or feature, the older technology will 
continue to be price competitive. For the 
consumers, organizations concerned 
about controlling MIS/DP costs, impact 
printers offer much lower operating costs 
and greater flexibility than the newer non- 
impact technology. 

MULTIPARTFORMS 

Most organizations, including our 
government agencies, are hooked on 


multi-part forms. This applica- 
tion alone will keep the require- 
ment for impact printers strong. 
Non-impact printers, by their 
very nature, cannot address this 
application. 

LARGE FORMAT 
AND ODDSIZEMEDIA 
Although there are non-im- 
pact printers that can deal with 
paperformats larger than legal size (8.5” 
x 14”), the cost is often prohibitive. Im- 
pact printers are much more versatile at a 
much lower cost. Tliisis also true with 
label, envelopes and oddsizepaper and 
othermaterials. 

CONTINUOUSPAPER 

Although this line has recently been 
crossed, the practicality is still ques- 
tionable. For alaser printer to have the 
same versatility withpaperhandling as 
the impact printers, the costs are prohibi- 
tive. 

COLOUR 

Although not a large part of the 
market, colour output demands are grow- 
ing. Colour output is currently available 
at the very high end of lasers but for the 
averageuser or organization, it is difficult 
to justify the expense. Many impact 
printers can offer colour at minimal addi- 
tional cost if it isn’t already a standard fea- 
ture. 

Different Strokes For Different Folks 

In conclusion, what each of us should 
keep in mind is that no printer will satisfy 
every end-user ’sneeds. IT takes the right 
printer for right job. The advantagesof 
one printer may in fact be a disadvantage 
in another application. 

The impact printer will continue to be 
a necessary tool as long as it is the best 
solution to an end-user’s needs. 

1 Evans Research Corp. Study; Dec. 
1989 

2 ERC, “Trends in the Canadian 
Printer Market”; Dec. 1989 

Doug Polzin is the Marketing 
Manager for C.Itoh& Co. (Canada) Ltd., 
one the largest manufacturers of printers 
in Canada. 




RODUCT FEATURES 


Okidata’s 840 crosses 
IBM/ Apple line 


Okidatasays its 840 laser printer has been 
designed with the desktop publisher, 
graphic designer and corporate com- 
municator in mind. The OkiLaser 840 of- 
fers among other features, an ability to work 
in both MS-DOS and Apple environments. 

A software-switchable option opens 
up choice between 35 scalable Adobe 
PostScript fonts, 26 HP SeriesII and a 
number of Diablo emulations. The printer 
can be upgraded to 47 resident fonts by ad- 
ding fonts through the two font cartridge 
slots, available through Okidata’s library 
of available fonts. 

The printer is driven with the 
proprietary “Oki engine” based on LED 
technology, able to turn out eight pages 
per minute and handle single sheets, mail- 
ing labels, envelopes and transparencies. 

The company said drop shadowing, 
gray half tones, pattern fill, unlimited font 
rotation and downloadable fonts are also 
featured in the 840. The printer’s 2MB of 
memory can be expanded to 4MB and 
serial, parallel and AppleT alk interfaces 
are included. 

Circle No. 34 on Reader Service Card 

QMS ColorScript 100 model 10 
packs extra RAM and 
PANTONE certification 

“A new dimension now within reach, ” 
is how QMS describes the color 
capabilities of its aggressively priced 


ColorScript 100 model 10. Featuring 
5MB RAM and supporting legal size 

printing. Model 1 0 also carries 
full PANTONEcertification. 

QMS describes the Model 1 0 
as the plug andplay printer, able 
to hook up Mac or PC with full 
colour Adobe PostScript. Resi- 
dent typefaces number 35 and 
the Model 1 0 can print hard copy 
and transparencies in color that 
adheres to Pantone specifica- 
tions. 

With 5MB RAM, the Color- 
Script Model 1 0 supports legal- 
size printing with a standard 
region of 8 . 1" x 1 2 M . The printer 
features a 1 6MHz/ 680 1 20 MPU-based 
internal controller and RS-232 serial, 
Centronics parallel and RS-422/Apple- 
Talk interfaces plus a SCSI interface for 
attachinghard disks. The printer ships 
with an HP-GL emulation for PC environ- 
ments and Macintosh spooling 
capabilities 
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Silentwriter Model 90 carries 
high-endfeaturesin 
compact design 

NEC ’s Silentwriter Series 
was expanded with the 
Model 90 PostScript laser 
printer. The printer uses a 
laserprintingenginewith 
NEC’s PostScript controller 
technology that features 
Adobe PostScript, LaserJet 
IIP emulation and 35 scal- 
ablefonts. 

The 300x300 dpi 
resolution can be printed 
on letterhead, envelopes, 
transparencies andlabels. 

Input and output bins each 
hold 250 sheets. 

“Whether you are a 
Macintosh or PC user, you 
can set up and use the Model 90 in 
minutes,” the company said. Multiple in- 
terfaces (Centronics, AppleT alk, RS- 
232C, RS422) as well as an NEC software 


kit with S Y SIW Y G screen f on ts for both 
Macintosh and Microsoft Windows en- 
vironments. 
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Kodakintroduces Colour 
Ink-Jetprinter 

Kodak Canada Inc.unveiled acolour ink- 
jet printer recently, that produces colour 
text and graphics, prints on plain paper or 
ink-j et transparency material, in a compact 
design. 

The Color 4 printer produces colour 
text and graphics at resolution of up to 192 
x 1 92 dpi and offers print speeds as high as 
1 50 cps in draft mode. The printers 
footprint is 4 M high by 13.7" deep by 20" 
wide and weighs 1 3 lbs. 

In addition to plain paper capability, 
the Kodak Diconix Color 4 printer fea- 
tures automatic feeding of up to 60 cut- 
sheet pages from abuilt-in paper tray. 
Continuous-form tractor feed is 
handled also. 

The printer uses four separate prin- 
theads, cyan, magenta, yellow, and black 
inks that produce a full range of colours, 
printed with Kodak ’ s non-water based 
inks which will not smear on paper. 

The ink supply cartridge can print up 
to 500 pages of text and graphics. 


Draft, NLQ and Quality modes are op- 
tions andpaper type, colours and print 
mode may be selected from the 16- 
character LCD controlpanel . 
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Canon ’s Bubble Jet allows for 
quality portability 

“Whatotherprinters print on a desk, it prints 
anywhere,” is a Canon promotional slogan 
for the BJ- 1 Oe. With minimal size and 
qua 1 ity output, the slogan doesn ’ t seem to 
straytoofarfromthetruth. Canonhas 
struck out at the portable quality printer 
m arket with its Bubble J et technology 
which incorporates areplaceable ink/prin- 
thead cartridge. When printing, the ink is 
qui ckly heated forming small vapour bub- 
bles in individual nozzles (described by 
Canon as finer than a human hair) . The ink is 
then ejected onto the paper and dries instant- 
ly. Canon says that a cartridge prints ap- 
proximately 700,000 characters in High 
Quality mode. 

The BJ- 1 Oe allows for both portability 
and quality. Held together in acompact 
1 21/4" x 8.5" x 1 7/8 M , the print head 
moves at 83 cps in high quality mode and 
a loudness of 45 dBA. 

The BJ- 1 Oe can print on letterhead, 
bond paper, envelopes and transparen- 
cies. A 30 page automatic paper feeder 
can be attached. 
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Fuj itsu aims atbusiness, home 
and school markets with DL 1100 

F uj i tsu has aimed at the business, home and 
school markets with itsDLl 100, a24-wire 
dot matrix printer carrying a French 
Canadian character set and an optional 
colour kit. 

Theprinterhas fourprint speeds, in- 
cluding ahigh-speed draft output of 240 
cps and a letter quality speed of 60 cps. A 
24K input buffer allows storage of up to 
12 pages of text. 

The design of theDLl 1 00 minimizes 
the footprint size to 7.4" x 18. 1 M x9.8" and 
keeps noise to a minimum 53 dBA. 

Optional font cards which plug into the 
front of the printer include Dutch PS, 

Swi ss PS, Deluxe Courier, Deluxe Pres- 
tigc and a Special Purpose card (including 
OCR/A, OCR/B, Scientific 12/18). 

Paper sizes range from 1 02 mm to 330 
mm with a full 1 1 0 column printing width . 
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Epson LQ- 860: 24-pin dotmatrix 
colour printing 

Epson Canada Limited introduced the 
LQ-860, a narrow carnage, 24-pin dot 
m at rix colour business printer which the 
company said offers high resolution print- 
ing, convenient paperhandling and higher 


speedletter quality printing. 

The LQ-860 comes with up to 360 x 
360 bit image graphics, and four-colour 
ribbon that can combine colours to create 
seven colours. The SelecType Control 
Panel with LED indicators helps access 
resident and optional fonts, condensed 
andproportional printing, pitches, short 
tear-off and paper loading. 


Other features included are SmartPark 
paperhandlingsystemforpaperparking, 
manual short form tear-off, and micro-ad- 
j ustment; ESC/P code compatibility 
standard for software compatibility. 
SuperDraft speed of 300 cps (10 cpi), effi- 
cient speeds of 295 cps ( 1 2 cpi) in draft 
and 98 cps in letter quality mode; contains 
four built-in letter quality fonts and two 
option slots for added font versatility; and 
built-in serial andparallel interfaces. 
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Commodore’s lightweight 
printer hits Ink Jetmarket 
Commodore Business Machines 
Limited recently introduced its first offer- 
ing in the InkJet segment with its MPS- 
1270 Ink Jet printer. The company is target- 
ing small business, home and education 
markets with the 2.5 Kg printer, packing it 
with ability to print letters to complex 
graphics. 

Drop on demand thermal ink-jet tech- 
nology is incorporated into the MPS- 
1 270 , as well as the IBM Prop printer or 
Epson FX 85/80 command set. The 
printer can reach 160 cps in draft mode 


and 28 cps in NLQ. With built-in tractor 
and front loading friction feed the MPS- 
1270 can h andle most types of plain 
papers up to 8 .5 " in width . 
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Zentronics carrying 
CrystalPrint Express 

Zentronics an- 
nounced it is carrying 
CrystalPrint Express, a 
Qumeprinterthat 
achieves both com- 
patibility and speed for 
network printing 
needs. The printer al- 
lows for instantaneous 
switching o7 3 be- 
tween PostScript lan- 
guage and HP LaserJ et 
modes without manual 
intervention. 

The CrystalPrint 
Express runs at 12 
ppm, with HP Laser- 
Jet Series II emulation 
or PostScript lan- 
guage. 32-bit RISC 
microprocessor 
drives the printer and 
memory can be ex- 
panded up to 8MB. 
Two 250 sheet trays 
are incorporated into the CrystalPrint 
design and resolution can be boosted 
from 300 x 300 dpi to 600 x 300, depend- 
ing on the user * s needs. 
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Dataproducts’ LZR 660 laser in- 
corporates Adobe’s 
PostScript Level 2 

Dataproducts Corporation recently un- 
veiled its LZR 660 laser printer, one o the 
first printers to incorporate PostScript Level 
2 software from Adobe. 

Dataproducts says the PostScript 
software and RISC processor from 
Weitek, ensures the LZR 660 to image 
complex documents faster and a lower 
cost than other printers. 

PostScript Level 2 is the next genera- 
tion of Adobe ’ s page description lan- 
guage which defines pages of integrated 
text and graphics for a variety of output 
devices. The new release contains a num- 
ber of performance, functionality and 
print quality enhancements and is com- 
patible with applications software sup- 
porting PostScript language. Level 2 also 




includes forms handling, graphic patterns 
support, new halftoning algorithms as 
well as compression and decompression 
resulting in faster speeds. 

The LZR 660 has 6ppm printing with a 
footprint of 1 . 3 sq. feet. The printer is 
available with option, user-installable, 
automatic envelope feeder th at can hold 
up to 40 business envelopes. A Mac-com- 
patible accessory-selector software is 
available that allows auserto select acces- 
sories through an icon display. 

Also included is adutycycleof 3, 000 
pagers per month, RS- 422/Appletalk, 
RS-232, and Centronics interfaces, a 
SCSI port and paper trays which can fit 
directly below the printer to save space. 
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Panasonic’s dot matrix printers 
approachlaser quality 


Panasonic Communications & Systems 
Company *s Office Automation group 
recently announced “...a workhorse printer 
that packs all the features users want.” The 
KX-P 1654 printer is a24- wire, wide-car- 
tiage dot matrix printer that features high 
speed and resolution, with versatile paper 
handling. 

The printer features a super-letter- 
quality text mode and 360 by 360 dpi 
resolution for graphics output. A charac- 
termatrixis achieved of 48 by 30 dots. In 
draft mode, the KX-P1654 features a 
burst speed of 375 cps, and 125 cps in let- 
ter quality mode. Super-letter-quality out- 
put is produced at 5 0 cps . 

An “EZ Set” operator panel is 
provided to access all printer functions, 
eliminating the need for DIP switches . 
Fonts, pitch, text enhancements, form 


length, lines per inch, micro line 
feeds, margins, and quiet mode 
are selectable from the panel. 

Seven letter-quality fonts are 
included which can be combined, 
sized and enhanced, depending 
on the user’s choice. 

As a wide-carriage model, the 
printer can handle 80 -column 
output for correspondence, and 
up to 1 36-column output for 
spreadsheets and database files. 

An optional single-bin cut sheet 
feeder is available. 

The 42K buffer is expandable 
to 74K by using an optional 32K RAM 
o7 3 card. Centronics parallel andRS- 
232C serial interfaces are included. 
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Mitsubishi’s G650 offers 
colour thermal transfer 
printing 

MitsubishiElectronics’ G650 
is a hi gh resolution colour ther- 
mal transfer printer capable of 
printing on a or B size cut sheet 
paper or on transparency film. 

With a resolution of 300 x 
300 dpi, the company said the 
G650 can be used for business 
graphics, graphics art as well as 
CAD/CAM applications. 

The printer uses “sequential 
overprinting” and colour mix- 
ture techniques toproduce high 
resolution output in seven basic 
colours - black, yellow, 
magenta, cyan, green, blue 
and red. Three-colour or four- 
colour ink sheet rolls are 
available in replaceable cas- 
settes . Ribbon life is about 
125 (B size, 4-colour) to 210 
(A size, 3-colour) pictures 
per roll. 

The printer is designed 
with an 8-bit parallel 
(Centronics) interface and 
can be expanded by adding 
custom interface circuits to 
three additional printed cir- 
cuit board slots in the printer. 

The printer offers f our dis- 
play formats- Ixl,2x2,3x3, 
or 2x4 dots - dot density 
variation. 
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Mannesmann introduces low 
cost fast processing laser 
Mannesmann Tally Canada has intro- 
duced the MT906 laser printer, designed “to 
change the standard of measurement for 
true laser throu ghput. ” 

With 5 1 2K of memory and HP Series 
II emulation, the MT906 uses a 
proprietary controller, featuring the 
NS32CG16processor,andaMannes- 
mann T ally custom Application Specific 
Integrated Circuit (ASIC) to boost 
throughput of mixed text and graphics, 
and heavy font manipulation. 

The company ’ s proprietary “J ade” 
Controller, featured in the MT906, speeds 
processing time of complex graphics . 

The printer accepts modular language 
upgrades such as the 2MB or o7 3 4MB 
Post Script compatible module and 
Epson/ Proprinter emula tion s, but also 
features user-installable 1 ,2 and 4MB 
plug- in memory boards. t 
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Your 24-pin printer 
from Genicom. 
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IBM is a registered trademark of lnternationar|||Uiess Machines Corporation. Epson is a registered IradeS! 


The versatile 1040 also offers interface and 
emulation flexibility with RS232 and Centronics 
parallel interfaces that are Epson " LQ2500. IBM " 
Proprinter XI . 24 and of course Genicom Ansi 
compatible. To find out more about the Genicom 
1040, call your nearest Genicom sales office. 


The new Genicom 1040 matrix printer adds 
intelligence to the science of computer printing. 

I hat's because the 1040 has the sophistication to 
deliver what you need quickly and reliably. When 
you equip your data system with the 24-pin 
Genicom 1040 printer, it gives you the speed and 
flexibility your business demands — 432 cps at 
12 cpi. 360 cps at 10 cpi. or 90 cps letter quality 
at 10 cpi. 


The 1040 handles cutsheet and fanfold paper, and 
with the optional dual bin sheet feeder, even 
envelopes. If your business requirements include 
colour, you can choose that as an option too. 


GENICOM 

Ideas that work as hard as you do. 


Genicom Canada Inc .. 5170-B Timberlea Blvd.. Mississauga. 
Ontario L4W2S5 1416)625*0770 f-AX: *416! 625-5906 
Burnaby (604) 291-7312 Dorvai (514)636-6451 


Our 8ppm printer earned 
the Okidata OK! by offering you 
something the LaserJet III doesn’t. 



Freedom of choice. 


Circle No. 33 on Reader Service Card 


Your best choice in an 8 ppm page printer is the one that gives 
you the most to choose from: the Okidata OL800 Series. 

With Okidata, you re free to choose the features you need, free 
to save money by eliminating features you dorit need, and even 
free to change your mind later. 

The OL800: No Frills, But All The Options. 

For only $1799“ list, the Okidata OL800 gives you a full-fea- 
tured 8 ppm printer: 26 fonts, 4 typefaces, HP Series® II compati- 
bility, both serial and parallel interfaces, and the industry’s only 
5-year warranty-on Okidata’s unique LED printhead. 

As your needs grow, you can easily add options that are no 
option with the LaserJet® III— a second paper tray for more flex- 
ible paper handling, or a network port that automatically accepts 
output from three additional PCs in a workgroup. You can even 
upgrade your OL800 to match either of our high-performance 
printers described below. 

The OL820: FasterThan A LaserJet III. 

Besides having more resident scalable fonts than the Laser- 


Jet III (13 versus 8), the OL820 also has more brains.Thanks to a 
unique hardware chip designed by Okidata engineers, it 
instantly solves complex font scaling, type rotation and gray- 
scaling problems “on the fly”-problems the LaserJet has to go 
back to its software to work out. 

So the Okidata OL820 can deliver up to three pages 
of sophisticated text while the LaserJet III is still thinking 
about printing its first page. In fact, when InfoWorld magazine 
reviewed the Okidata OL820 they called it “the fastest office 
printer we’ve tested.” 

Second paper tray and 4-station workgroup options are avail- 
able for your Okidata OL820 as well. 

The OL840: PostScript 
From PC To Mac And Back. 

If Adobe PostScript® printing is on your menu, the Okidata 
OL840 offers it for $1100 less than a comparably equipped 
HR Yet that low list price includes 35 genuine Adobe Post- 
Script fonts, plus 26 bitmapped fonts (4 typefaces); 2 mega- 
bytes of installed RAM; plus serial, parallel, and AppleTalk 


Network® interfaces. You can connect the OL840 to both PC 
and Macintosh® workstations at the same time, and switch 
between systems instantly. 

And the OL840 still leaves you with plenty of options-you 
can add a second paper tray, 2 MEG of extra memory, and 
choose from a wide selection of additional PostScript type fonts 
on easy-to-install ROM cards. 

Finally, every Okidata OL800 Series printer has earned the 
Okidata OK!-your personal 
promise from us that it will deliver 
not just good value, but excep- 
tional value... will provide not just 
adequate performance, but out- 
standing performance. 

If you’re looking for an 8 ppm 
page printer, your best choice is 
the one that gives you freedom 
of choice-the Okidata OL800 
Series. For additional information 
call 1(800) 800-7333. 
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We don’t just design it to work.We design it to work wonders: 
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Now! Experience the electronics behind 
the MIDI revolution as you build your 
own computer-controlled music center 




Only NRI’s innovative, at-home training 
in Electronic Music Technology gives 
you hands-on experience with the 
equipment that’s revolutionizing the 
music industry— -Atari ST Series 
computer with built-in MIDI ports, 

Casio HT-3000 synthesizer with 
advanced MIDI operations, and 
ingenious MIDI software that 
links computer keyboard to 
synthesizer keyboard — all 
yours to train with and keep! 

This year, over $1.5 billion 
worth of digital electronic 
music instruments, from 
keyboards to drum 
machines, will be sold in 
the U.S. alone. Enthusi- 
asts everywhere — 
professional musicians 
and recording 
technicians, even 
people who have 
never touched a musical 
instrument before — are discovering the 
excitement of today’s electronic music 
technology. 

At the heart of this excitement is MIDI 
(Musical Instrument Digital Interface), an 
innovation that’s transformed musical 
instruments into the ultimate computer 
peripherals. . .and opened up a whole new 
world of opportunity for the person who 
knows how to use, program, and service 
this extraordinary new digital equipment. 

Now NRI’s breakthrough Electronic 
Music Technology course puts you at the 
forefront of this booming new technology 
with exclusive training built around a MIDI- 
equipped computer, MIDI synthesizer, and 
MIDI software you keep. 

Dynamic new technology opens up new 
career opportunities 

The opportunities are unlimited for the 
person who’s trained to take advantage of 
today’s electronic music phenomenon. Now 
you can prepare for a high-paying career as 
a sound engineer, recording engineer, or 
road technician. . . even start your 
own business selling and servicing 
today’s high-tech musical 
instruments. Or simply unleash 
your own musical creativity with 
the breakthrough training and 
equipment only NRI gives you. 

Only NRI gives you hands-on 
training with todays MIDI technology 

The Atari ST Series computer included in 
your course becomes the heart of your own 


computer- 

controlled music center. 

With its tremendous power, superior 
graphics capabilities, and built-in MIDI 
interface, the 16/32-bit Atari ST has almost 
overnight become the computer of choice 
for today’s most knowledgeable electronic 
musicians. 


with the hand-held digital multimeter 
also included in your course. 

No previous electronics or music 
experience necessary 

No matter what your background, 
NRI gives you the skills you need 
to take advantage of today’s 
opportunities in electronic music 
technology. 

With your experienced NRI 
instructor always available to 
help, you master the basics of 
electronic theory step by step, 
gaining the full understanding 
of electronics that’s now so 
essential for technicians and 
musicians alike. 

You move on to analyze 
sound generation tech- 
niques, digital logic, 
microprocessor funda- 
mentals, and sampling 
and recording tech- 
niques... ultimately 
getting first-hand 
experience with today’s 
explosive new 
technology as you 
explore MIDI, waveshaping, patching, 
sequencing, mixing, special effects, and 
much more. 


Plus, even if you’ve never been involved 
with music before, NRI gives you enough 
basic training in music theory and musical 
notation to appreciate the creative potential 
and far-reaching applications of today’s 
electronic music equipment. 


Send today for FREE catalog 

If the coupon is missing, write to 
NRI School of Electronics, 330 Progress 
Avenue, Scarborough, Ontario M1P 2Z5. 


Your Casio HT-3000 synthesizer features 
a five-octave, MIDI-compatible digital 
keyboard with built-in monitor speakers, 
advanced tone editing and writing, pattern 
memory, keyboard split, tone and rhythm 
banks, chord memory, and dozens more 
state-of-the-art capabilities. 

Plus you get ingeniously designed MIDI 
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Collected Works of John Stuart Mill , a 
British philosopher credited with shap- 
ing the ideology of democratic in- 
dustrial nations in this century. With its 
research covering so many areas in the 
social sciences and humanities, the 
University of Toronto is a resource rich • 
in expertise — one that is frequently 
tapped by government and the business 
world for information and advice. 

Discovering Our 
Heritage 

As we move toward a global economy, 
the beliefs and values of many cultures 
will be brought into increasingly close 
interaction. Better understanding of the 
diverse cultures of the planet is an es- 
sential element in promoting peaceful 
international relations. The University 
of Toronto is a centre for the study of 
more that three dozen languages from 
Chinese, Japanese and Korean, through 
Russian, German and Italian, to 
Sanskrit, Greek and Latin. As well. 
University researchers illuminate the 
culture, politics and artforms of many 
regions including the Middle East, 
Central Europe and the Pacific Rim. 
History is an essential element of this 
research. At the Centre for Medieval 
Studies, one of the foremost institutes 
of its kind in the world, an interdiscipli- 
nary group of researchers delves into all 
aspects of the Middle Ages. Another 
group is translating the Royal Inscrip- 
tions of Mesopotamia from their 
original cuneiform into English. The 
University’s scholars are helping to 
compile the Dictionary of Canadian 
Biography which chronicles the lives of 
important Canadian men and women 
from Norse times to the 20th Century. 
Projects like these reflect the cross-dis- 
ciplinary nature of modem research. 
For instance. The Collected Works of 
Erasmus provide valuable insights into 
the literature, education, politics and 
philosophy of the Renaissance. Another 
University group is collecting and 
analyzing the Correspondence of Emile 
Zola, a 19th-century French author 
whose realistic portraits of French 
working-class life have had a lasting 
impact on Western culture and litera- 
ture. 

The Centre for Computing in the 
Humanities is assisting scholars in 
developing new ways of looking at 
literature. With the help of advanced 


1968 


1971 


1973 


1985 



The Collected Works of Erasmus project begins. Focused on one _ 
figures of the Renaissance, it is scheduled to be finished in 2011. 

Chemist James Guillet invents photodegradable plastics, which begin to 
decompose when exposed to direct sunlight. 

The University erects a 61 cm telescope at one of the most highly prized 
observing sites in the southern hemisphere. Las Campanas, Chile. 

Noted legal scholar and civil libertarian Bora Laskin, a University graduate and 
Dean of Law, becomes Chief Justice of Canada. 

1974 Kenneth Hare, Professor of Geography and Physics, becomes the first Director 
of the Institute for Environmental Studies. 

1975 Researchers in the Faculty of Forestry develop a way to treat trees suffering 
from Dutch Elm disease and other fungus diseases. 

As part of the University’s sesquicentennial, the York Cycle of Mystery Plays 
is performed for an international audience. The plays are made possible by a 
University research team working to unearth records of Early English drama. 


1977 


1978 


1979 


1982 


1984 


The first volume of The Correspondence of Emile Zola is published by the 
University of Toronto Press. By completion in 1995, over 4,000 letters about 
this French novelist, critic, playwright and champion of social justice will have 
been published in 1 1 volumes. 


1986 


1987 


1988 


1989 




Archaeologist John S. Hollady, Jr. begins a multidisciplinary study of 
transit corridor linking Ancient Egypt and Asia. One important result is a 
stratigraphically dated body of Egyptian pottery for the period c. 609 B.C. - c. 
1 35 A.D. 

Computer scientist Steven Cook is awarded the first international TURING 
award. 


The International Astronomical Union names a small planet after University 
astronomer Dr. Helen Sawyer Hogg. 

Geneticist Tak Mak helps identify the T-cell receptor gene, a major advantage 
in our understanding of the body’s immune system. 

Archaeologist Donald B. Redford publishes Akhenaten: The Heretic King , 
based on his research at the Akhenaten Temple Project in Egypt. 

The first volume of The Correspondence of Madame de Griffigny is completed 
and published by a group of humanities scholars including several from the 
University of Toronto. A contemporary of Voltaire and Rosseau, Madame de 
Griffigny wrote during the “Age of Enlightenment” and provided significant 
insights about this period. 

Computer scientist Hector Levesque receives the Computers and Thought 
Award from the International Joint Conference on Artificial Intelligence. 

John C. Polanyi, Professor of Chemistry since 1962, is awarded a Nobel Prize 
for his work on infrared chemiluminescence. 

The University’s Centre for Biomaterials, the first in Canada, opens. 

A section of the Macdonald- Cartier Freeway (Highway 401) is paved with an 
experimental asphalt mixed with polyethylene. Early indications are that the 
material developed by Chemical Engineer Raymond Woodhams, may triple 
the longevity of highways. 

Astronomer Ian Shelton, an observer at the University’s Southern Observatory 
on Las Campanas Mountain in Chile, detects the largest supernova to be 
observed in nearly four hundred years. 

The first volume of The Historical Atlas of Canada is published by the 
University of Toronto Press. This is the first historical atlas to place emphasis 
on social and economic aspects of a country’s history. 

Surgeons Alan Hudson and Susan MacKinnon perform the world’s first nerve 
transplant on a 9-year-old boy. 

University dental researchers develop a varnish which can eliminate cavity- 
causing bacteria that normally get trapped in children’s braces. 

Medical researchers Lap-Chee Tsui, Manuel Buehwald and Jack Riordan 
announce they have isolated the gene that causes cystic fibrosis. □ 
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technology. University scholars are 
compiling the Dictionary of Old 
English , an endeavour that uses com- 
puters to analyze every record of Old 
English in the world. Meanwhile, at the 
Institute for the History and Philosophy 
of Science and Technology, scholars 
are illuminating the cultural founda- 
tions of modem society. Such projects 
produce new knowledge and under- 
standing of the cultures — both ancient 
and modem — that make up our world. 

From University to 
Marketplace 

As our economy becomes more 
knowledge-intensive, the transfer of 
university-developed technology to in- 
dustry becomes increasingly important. 
Working from a strong foundation in 
the basic sciences, the University’s 
scientists are actively developing tech- 
nologies to serve a wide variety of 
needs. In the area of advanced 
materials, university scientists are 
developing polymers that are stronger 
than steel. Techniques in recombinant 
DNA are being perfected in Genetic 
Engineering projects to help combat 
cancer, develop heartier strains of 
vegetation and enhance our forests. At 
the University’s Centre for 
Biomaterials, the first of its kind in 
Canada, scientists are working on im- 
proved artificial heart valves and on 
developing better dental implants, con- 
nective tissues and replacement joints. 
The University’s computer scientists 
are utilizing mathematical models to 
generate life-like computer graphic im- 
ages which have been used in animation 
for television and films as well as flight 
simulators and topographical maps. 
Another award-winning research group 
in artificial intelligence is developing 
computers that can deal with informa- 
tion in ways that allow them to sense, 
reason and perform useful tasks. Lasers 
are another key research focus at the 
University. One research group utilizes 
lasers to study gases, while another 
employs ultrashort dye-laser bursts to 
investigate the motion of molecules in 
liquids and solids. Optoelectronics, 
nonlinear optics and lasers in medical 
applications are also areas of intense 
research concentration. At the 
University’s Institute for Aerospace 
Studies researchers are developing 
fibre optic grids that can detect struc- 
tural weaknesses in aircraft. Also at the 
Institute, a collaborative project is re- 
searching hypersonic flight to produce 


an aircraft that can take off from a con- 
ventional airport and fly into orbit at 20 
times the speed of sound. In dozens of 
emerging technologies. University re- 
searchers are combining their expertise 
with others from industry and govern- 
ment to ensure that the flow of technol- 
ogy into the marketplace is accelerated. 

Tools For Increasing 
Knowledge 

With more than 3,400 active scientists 
and scholars, the University of Toronto 
is one of the largest research centres in 
Canada. It has extensive facilities to 
carry out research projects that annually 
attract more than $100 million in exter- 
nal sponsorship. The University’s 
library system which is consistently 
rated among the top ten in North 
America, contains more than 7,000,000 
volumes. Among others, these include 
world-class collections of East Asian, 
Spanish, Portuguese and Medieval 
materials. In the basic sciences, the 
University’s Observatory at Las Cam- 
panas in Chile attracts astronomers 
from around the world. The SLOW- 
POKE Reactor, which provides neutron 
activation analysis, and the isotrace 
laboratory, a multi-disciplinary centre 
which offers ultra-high sensitivity 
analysis of materials such as carbon- 14 
dating, are shared with researchers in 
industry and government. At the On- 
tario Centre for Large Scale Computa- 
tion, the University’s supercomputer 
supports research projects from dozens 
of scientists throughout the country. 
The largest supercomputer in Canada is 
installed for general use; it can do in 
minutes, tasks that take conventional 
computers a full day to perform. In 
several of the teaching hospitals af- 
filiated with the University, tools such 
as magnetic resonance imaging units 
are also used to expand knowledge. At 
the Institute for Aerospace Studies, re- 
searchers have access to a flexible 
spacecraft emulator which allows them 
to experiment with the ‘real life’ situa- 
tions that large flexible spacecraft 
might confront. At the same Institute is 
a subsonic wind tunnel which enables 
researchers to test the effects of wind on 
models of airplane configurations and 
wing designs as well as on ground 
vehicles and buildings. These sophisti- 
cated research tools, along with many 
others, are helping the university’s 
scientists and scholars to answer ques- 
tions and to pose new ones. They sym- 


bolize the University’s commitment to 
knowledge and exploration. 

Putting Knowledge To 
Use 

From its founding, the University of 
Toronto has been dedicated to the trans- 
fer of knowledge. With that aim, its 
faculty teach students, write books, ad- 
vise and collaborate with industry and 
government and are involved in 
numerous outreach programs, at both 
the local and international level. The 
transfer of the knowledge from the 
University to the community takes 
many forms and has a significant im- 
pact. For instance, the University of 
Toronto Press publishes more than 
1,000 titles, ranging from textbooks and 
scholarly journals to contemporary 
works of history and literature. 

University researchers also con- 
tribute to exhibitions, television and 
radio programs, as well as to scientific 
and scholarly meetings throughout the 
world. Insulin is only the most famous 
invention made by University of Toron- 
to scientists. They have also helped to 
develop the cardiac pacemaker, 
Pablum, photodegradable plastics, a 
cavity-preventing dental varnish and a 
better method of processing canola. 
Through its participation in the 
Province of Ontario’s Centres of Excel- 
lence, the University contributes to the 
development and transfer of technology 
to industries in five key areas: informa- 
tion technology, lasers, advanced 
materials, space exploration and auto- 
mation. The University’s scientists also 
participate in 10 of the 14 federal Net- 
works of Centres of Excellence. 
Similarly, the University contributes to 
the development of Canadian Industry 
through the Natural Sciences and En- 
gineering Research Council’s Industrial 
Research Chairs program, under which 
it has enhanced research in steelmak- 
ing, welding technology, rock en- 
gineering, microelectronics design, 
chemical process metallurgy, nuclear 
engineering and paper science. 
Through Ontario’s University Research 
Incentive Fund (URIF), University of 
Toronto researchers are also engaged in 
a wide variety of projects which have 
direct application in industry. These are 
only a few examples of the types of 
knowledge transfer which occur at the 
University of Toronto. They are a good 
indication of the impact that the Univer- 
sity has on Canada and the world. □ 


Electronics & Technology Today 


Feb/March 1991 • 23 


FEATURE 


Occult Electronics 


T hroughout history, many an 
outstanding man has been 
guided by so-called “occult 
revelations.” Socrates was 
coached by a disembodied voice, 
Canadian Prime Minister Mackenzie 
King was a lifelong visitor to spirit 
mediums, and even the mentally robust 
Sigmund Freud discovered that he had 
psychic propensities. 

Today, we witness a revival of occult 
electronics intended not only to break 
away from the uncertainties of human 
mediums, but also to permit structuring 
of dreams and capture, by instrumental 
means, evidence of starships of Biblical 
renown. 

The evolution of this strange but 
enchanting panorama traces back to in- 
ventor Thomas A. Edison and his at- 
tempts to communicate with the dead. 
As recorded in his Diary and Sundry 
Observations , Edison’s formidable 
genius recognized an immortal dimen- 
sion that could not be ignored: “Life, 
like matter, is indestructible. There al- 
ways has been a certain amount of life 
on this world and there will always be 
the same amount. You cannot create 
life; you cannot destroy life; you cannot 
multiply life...” 

Background 

Occultism is a philosophy of hidden 
forces. It has a natural overlap with 
religion — the latter dealing, as it does, 
with supernatural powers believed to be 
addressable by prayers, deeds, and 
sacrifice. Occultism has an intense 
focus on the human soul, and it appears 
that six stunningly revealing soul- 
weighing experiments, conducted else- 
where, gave Edison exploratory im- 
petus. 

In addition, and long concealed by 
Edison’s biographers, Edison’s parents 


(parti) 

by L. George Lawrence 

were spiritualists. A family friend, John 
Eggleston, reported the following in the 
occult publication Banner of Light 
(May, 1896): “... I have many times sat 
in Circles in their home when the great 
inventor was a child.” Such invites the 
conclusion that Edison had a strong 
paranormal ability for intercepting new 
ideas “out of the blue,” as his unparal- 
leled record of 1,093 patents suggests. 

In 1906, a physician on the staff of 
the Massachusetts General Hospital, 
Dr. Duncan MacDougall, conducted a 
series of critical experiments designed 
to ascertain the weight of the human 
soul. A full report was pub- 
lished in the Journal of the 
American Society for 
Psychical Research (May, 

1907). The experiments, 
never repeated since, were 
of stark simplicity yet ef- 
fective: 

A light frame was built 
on carefully balanced beam 
scales, sensitive to within 
1/1 0th of an ounce. The 
frame held a bed on which 
patients, in dying condi- 
tion, were placed and ob- 
served. The patients* con- 
sent was secured weeks 
before death, although Dr. 

MacDougall occasionally 
had to fend off angry rela- 
tives protesting the 
proceedings. 

The experiments in- 
volved six patients. In each 
case, there was a distinct, 
sudden drop of weight at 
the moment of death. The 
loss was ascertained to be 
3/4th of an ounce and as- 
sumed to be the weight of the 

. human soul. A number of 
dogs were put to sleep also, 


again under carefully balanced and 
monitored conditions, but no similar 
losses of weight were noted at the very 
instant of the animals’ demise. 

These experiments appear to conf irm 
what occultists and artists have en- 
visioned for centuries — namely, that a 
wonderful something, a youthful astral 
body vacates the old mortal shell when 
the time comes. But if this astral body 
or “soul” has verifiable weight, it must 
have mass, and therefore be subject to 
laws laid down when the Universe was 
formed some 20 billion or more years 
ago. 



instrument. Based on ethereal modulations of 
galvanic current and chemical species produced by 
potassium permanganate . See text . 
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As per Fig. 1, the ELCOWIDE 
device appears to have been fashioned 
in the form of an aluminum trumpet. 
This container was filled with potas- 
sium permanganate surrounding a wire 
attached to an aerial. Because of the 
potassium permanganate’s oxidizing 
actions, an electric current was 
generated and fed, in a series mode, 
through a microphone. The current and 
ionic species were supposed to amplify 
the etheric waves emanated by the 
“living spirits” against the aerial. The 
microphone appears to have been a 
high-impedance loudspeaker to permit 
two-way communication, but was not 
identified as such. 

The ELCOWIDE device did not 
work in its original form. Subsequently, 
more advanced and cosmetically more 
attractive versions arose over a period 
of years. 

The so-called “Omega Phone,” an 
expensive custom-made device, again 
reflected Edison’s ideas, but, was 
operationally augmented by two items 
deemed important: (1) a sacrificial urn 
for burning and holding the ashes of 
paper money, and (2) a dial-operated 
Hieronymus mechanism for connecting 
the apparatus to a domestic telephone 
line functioning as an aerial. Fig. 2 
shows the phone. Fig. 3 is the actual 
patent drawing from which the 
Hieronymus mechanism was derived. 

Titled “DETECTION OF EMANA- 
TIONS FROM MATERIALS AND 
MEASUREMENT OF THE 
VOLUMES THEREOF,” the 
Hieronymus machine was not an 
electrical design (it required no power 
supplies!), but an occult instrument 
generally resembling an LC-tuned 
resonator circuit. It contained a prism 
(#28 on the patent drawing), which, 
when turned to a given position in the 
presence of an object or phenomenon, 
was purported to produce a tacky, 
sticky sensation upon putting fingers to 
a touch plate (#72 on the patent draw- 
ing). See the complete U.S. Patent 
#2,482,773 for explanations. 

Did it work? Yes and no. Some 
regarded this visually striking apparatus 
as utter nonsense, while others insisted 
on having divined much psychological 
solace and comfort from it, including 
actual communications, in times of 
need — typically after the passing of a 
close relative. 


Thomas A. Edison (1847-1931) in his laboratory . Held world record ofl, 093 
patents . In 1920, Edison commenced work on apparatus for communication with 
the dead, triggering eventual rise of occult electronics . 


Considering such and other observa- 
tions, Edison came to the belief that 
survival after death must in sone degree 
be physical — perhaps in form or as a 
submicroscopic “entity” somehow in- 
terlocked with an immortal, ubiquitous 
life force. This entity, Edison reasoned, 
should be able to put forth physical 
energy and could activate a sensitive 
mechanism to announce its presence. 

Edison was already 73 years old 
when, in 1920, he related his intentions 
to his friend, B.C. Forbes, later founder 
of Forbes magazine. And so, in Oc- 
tober, 1920, American Magazine pub- 


lished a story that not only became a 
world sensation, but also set occult 
electronics on its course: “Edison 
Working to Communicate with the 
Next World!” 

Equipment 

No complete model of Edison’s 
ELCOWIDE (electrical communica- 
tion with the dead) apparatus reins ex- 
tant; drawings are fragmented 
reconstructions. Nonetheless, the infor- 
mation was sufficient to trigger ex- 
perimental work around the world. 
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Fig . 2 . The Omega Phone. Employed occult Hieronymus mechanism and sacrificial urn to 
make ethereal communications intense and memorable . 

Domestic telephone line served as aerial 


The afore-mentioned urn was 
regarded as critical to successful com- 
munication attempts. What was 
demanded here was a substantial 
sacrifice for making ethereal com- 
munications intense and, thus, 
memorable over a very long period of 
time. Reducing, say, 1,000 or more dol- 
lars in the Omega phone’s um to ashes 
would, of course, ensure an enduring 
effect. 

Oddly enough, sacrifice-type con- 
stellations pervade throughout the 
traditional religions and most political 
systems. Depravations are always ef- 
fected so that the sacrificers may 
achieve a purpose or goal of greater 
value than that of the object sacrificed. 
Some occult electronics reflect this in 
that energy is obtained in an expensive 
form and dissipated during a com- 
municative or prayer session. 

We see this in the battery-powered 
sepulchre shown in Fig. 4. As per 
schematic diagram, Fig. 5, the heart of 
this occult device consists of an 
automotive, dual-filament lamp nor- 
mally rated at 12 VDC. One of the two 
filaments (FI) functions as an electron 
emitter (again shades of Edison!), while 
filament E2 functions as a flexible 
anode. This is made possible by burning 
F2 off its mounting fork with high cur- 
rent, typically 1 17 VAC. Usually, five 
or more 12-volt lamps must be 


sacrificed before the desired break oc- 
curs and F2 moves freely. 

In operation, filament FI is brought to 
a faint glow via potentiometer R1 and 
the ensuing electron stream conveyed 
to F2 (now an anode). If an 
ethereal modulator is 
present, its actions are ex- 
pected to give rise to voltage 
changes, which may then be 
recorded in a conventional 
manner. As mentioned 
above, the condition of 
sacrifice is met by battery 
expenses: No pain, no gain! 

Borderline 
Systems 

Other occult electronics 
manage to traverse the fine 
threshold that separates fact 
from fiction. The late 
George W. Van Tassel’s In- 
tegratron or time machine, 
located in the desert com- 
munity of Landers (near 
Palm Springs, California), 
reflects this. 

Shown in Fig. 6, the unit 
was fashioned in the form of 
a large electrostatic gener- 
ator to be driven, turbine- 
style, by compressed air. 
Surrounded by a protective 
double-fence, the In- 


tegratron was intended for 
“basic research on rejuvena- 
tion, anti-gravity, time travel.” 
Although the overall structure 
was a masterpiece of en- 
gineering, it remains unclear 
how electrostatic electricity of 
whatever voltage — short of 
electrocution — could deliver 
the wonders promised. Van 
Tassel was a certified aircraft 
mechanic and, in his earlier 
years, had flown with Howard 
Hughes. Unfortunately, with 
Van Tassel’s creative genius 
gone, the project has fallen 
into disrepair. 

Other electrostatic-type 
devices are of the capacitor 
variety, seeking to emulate 
ethereal principles of com- 
munication believed to have 
been embodied in Moses* Ark 
of the Covenant. The old 
Biblical illustration, Fig. 7, 
shows “God’s radio” in operation. Its 
construction is detailed in Exodus 
25:10 ff., unfortunately only as far as 
the box, metal, and mounting 
provisions are concerned. The divine 



Fig. 3. Title p age of U.S. Patent #2,482,773 
pertaining to occult Hieronymus machine for 
'detection of emanations. ’See text. 
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Fig. 4. Occult sepulchre device with internal Edison-effect lamp assembly for 
battery operation . See schematic, Fig. 5. 


principle of operation remains 
unknown, but probably in- 
volved far more than a mere 
application of 2,000 VDC to 
opposing capacitor plates in 
order to obtain an electros- 
tatic-type loudspeaker effect. 

Curiously enough, it is the 
so-called Exodus dimension 
which, together with a new in- 
terest in the Bible’s moral 
guidelines, continues to supp- 
ly new ideas to occult 
electronics. Impetus came 
from Swiss author Erich von 
Daeniken’s first book pertain- 
ing to ancient astronauts 
(i Chariots of the Gods?, G.P. 

Putnam’s Sons, N.Y., 1970). 

Other guidance came from the 
works of Zecharia Sitchin, 
most notably The 12th Planet 
(Avon Books, N.Y., 1978), 
which postulated the cloning of modem 
man in the ancient astronauts’ image. 

In all of these instances, a vast 
panorama of ultra-advanced tech- 
nologies, starships, glorious beings and 
immortal teachings unfolds before the 
reader. The “evidence” is of an intense- 
ly emotional configuration, with 
powerful Biblical eyewitness accounts 
forcing things home. 

Consider, for example, the landing of 
a large starship on Mt. Sinai some 3,500 
years ago. The old Bible illustrators en- 
visioned little more than an odd-look- 
ing “cloud’ before which a reverent 
Moses kneels (Fig. 8). However, with 


the verses of Exodus 19:12 ff. poised 
and ready, a present-day designer of 
occult electronics interprets this for- 
midable drama in technical terms. The 
clues are: 

“Whosoever toucheth the mount 
shall be surely put to death; be stoned or 
shot through — be it beast or man, it 
shall not live; when the trumpet soun- 
deth long, they shall come up...” 

The modem interpretation : A star- 
ship with radioactive engines is about 
land. The Israelis have to stay clear, 
possibly three or four miles distant. 
And, since radiation is involved, it fol- 
lows that biological precautions are 


necessary. A brief glance at Exodus 
19:15 reveals the clue: 

“And he (Moses) said unto the 
people: Be ready against the third day: 
come not at your wives.” 

Clearly, sexual intercourse was for- 
bidden so as not to produce mutant 
progeny due to presence of radioac- 
tivity. They also washed their clothes 
— all hypermodem instructions! Of 
course, the real God would not need to 
sound a noisy siren, shoot trespassing 
men and animals with modem weapons 
(lasers?), and decree all those 
safeguards against radiation poisoning. 

The “Magnetwin,” shown in Fig. 9, is 
aligned with these Biblical interpreta- 
tions. The device contains a small 
Geiger counter, amplifier with bottom 
speaker, and a pair of compass devices 
on top. This borderline item is able to 
sense nuclear radiation and strong, sud- 
den variations in the Earth’s geo-mag- 
netic field — such as a starship of 
Biblical renown might be able to 
produce. The novelty is an articulated 
fiber-optic sensor for detecting motions 
of a compass needle. Alarms are con- 
trolled by knobs. The Magnetwin is said 
to have a sensitivity of about 50,000 
gamma, which equals the average 
geomagnetic-field intensity or strength 
in the continental United States. 1 
oersted/gauss equals 100,000 gamma; 1 
gamma equals 1 nT (nanotesla). A com- 
mon horseshoe magnet has an intensity 
of about 1,000 oersted/gauss. An inter- 
esting device! 

Continued in next issue 



Fig. 5. Operation of sepulchre device was based on ethereal modulation of electron 
stream emanated by battery-powered filament FI and conveyed to moving 
filament F2 acting as anode. Use of expensive batteries 
satisfied sacrificial requirements. 
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Almost Free 



Software 


TAX BUSTER 


This month's collection of shareware is special. Not only will it entertain you and make your computer 
more powerful... it will also help keep the government's hands out of your pocket. This collection 
features Kwik Tax, a spreadsheet which has been custom written to handle the 1990 Canadian T4 income 
tax form. It will allow you to prepare your own taxes professionally, as well as to find ways to lower 
your taxes. KwikTax is your personal tactical nuclear weapon in the war against the tax grab. In 
addition, you'll find a powerful Lotus compatible spreadsheet program in this collection to run 
KwikTax. 

Every program in this collection has been extensively checked to make sure that it functions as it should 
and that it contains no viruses or other nasties. Most sources of public domain software do not provi de 
you with this assurance. 

This collection carries the same promise that all our Almost Free Software does. If you don't feel that it' s 
fair value once you've checked it out, we'll buy it back from you with no gripes or questions. I f you have 
problems with it, our help desk is as near as your phone... just call (416) 445-5600. 

Please note that this is a two-disk set which will unpack onto four floppies worth of software, about 1 .4 
megabytes in all. It's available on 3 1/2 and 5 1/4 inch disks... please order the disk format for your A 
drive. 


MOVIE TRIVIA 

is a really challenging game for anyone who spends a lot of time in front of the tube watching the flicks. 
It spans the full history of Holly wood, and has some truly obscure questions in its repertoi re. 


MONUMENTS OF MARS 


is a graphic arcade game of truly stellar proportions. Wander through the passages and dungeons of an 
ancient civilization, wonder at the mysterious artifacts they left behind, marvel at the timeless 
buildings and kill anything that moves. This is not a game you'll beat in an evening. Requires an AT or 
better and an EGA or V G A card . 


WINEXIT 


will get you out of Windows 3 almost instantly. .. unlike the usual exit procedure. Requires Windows 3. 
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BOUNDRY 

is a first class program for anyone with a stereo that didn't come from Sears and a pair of ears which is 
finely attuned to the subtleties of speaker placement. It will help you place your speakers appropriately 
for your room acoustics and other parameters. Requires an EGA or VGA card. 

ELEMENT 

is a pop up periodic table for Windows 3. It will not only display all the elements, but detailed 
information about any that you click on. 

PRINTER REDIRECT . . . 

will capture anything going to your printer and send it to a disk file instead. This is a very sophisticated 
printer redirection program and has a plethora of options. 

QT 

stands for "quick time' ' . Run it and get the time in a more human representation. 

VOLUME INFORMATION 

will tell you everything you want to know about all the partitions of your hard drive at a glance. .. unlike 
CHKDSK, which takes forever and proves inscrutable when you finally do figure out what it's up to. 

PASCAL FOR WINDOWS 

is a Windows 3 based Pascal language interpreter. This is the easiest way to learn Pascal programming 
yet devised. It includes a number of example files. You will require a book on the Pascal programming 
language to really be able to use this package fully. 

ASEASY , 

is a complete, seethingly powerful spreadsheet package which does pretty well everything that Lotus 
1-2-3 does, but faster, in less memory and with no copy protection. It will read Lotus worksheet files. 

KWIKTAX 

is a Lotus and AsEasy compatible worksheet specially written to handle the 1990 Canadian T4 income 
tax form. This worksheet combined with ASEASY, above, will allow you to prepare your own taxes 
quickly as well as trying "what if" scenarios to look for ways to lower your taxes. 


$ 24.95 


The programs in these collections are 
shareware. Please support the 
programs you use. The price of these 
disks defers our costs in assembling 
them. It does not pay the authors. 

Every program in these collections 
has been extensively checked to 
make sure that it functions as it should 
and that it contains no viruses or other 
nasties. Most sources of public 
domain software do not provide you 
with this assurance. 

Each of these collections carries the 
same promise that all our Almost Free 
Software does. If you don't feel that 
it's fair value once you've checked it 
out, we'll buy it back from you with no 
gripes or questions. If you have 
problems with it, our help desk is as 
near as your phone... just call (416) 
445-5600. 


Please send me the following Almost Free Software™ collections: 

AFS#68 $24.95 

Subtotal 

Shipping & handling 

Ontario sales tax (8 percent) 

G.S.T. ( 7 percent) 

Total 

Disk format: □5 | 4 D3’2 

NAME ^ 

ADDRESS 
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POST CODE PHONE 

PAYMENT: OCASH □ CHEQUE 

□ VISA □ MASTERCARD □ AMERICAN EXPRESS 
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DMM Sound 

Installations (part2) 

by Cliff Asbill, John Ruke Mfg. Co., Inc. 


The DMM 

Now let’s bring these concepts into the 
real world. The most commonly used 
device for measuring volts, amps, resis- 
tance, power, and electrical db in the 
field are digital multimeters. DMMs 
cost anywhere from under $50 to 
several hundred dollars and more. Even 
a low-cost unit can do basic measure- 
ments but have at least three major 
drawbacks. First, they are pretty easy to 
blow up. When you are jammed upside 
down into the back of an equipment 
rack, flashlight in your mouth and 
DMM balanced on your chest, it some- 
times happens that the DMM is on a 
different setting than what you assume. 
Applying 120 VAC to a DMM that is in 
the continuity mode is one good way to 
blow up a low cost meter, but there are 
many other ways, as well. 

Second, lower cost meters tend to be 
less accurate than the better ones. There 
are a lot of adjustments in audio that 
must be made with a highly accurate 
meter. For example, in replacing level- 
controlling componentry in an 
automated VC A mixer the slightest 
miscalibration can result in serious mis- 
matching and performance problems. 

Finally, and for the purpose of this 
article most importantly, a low-cost 
DMM usually lacks the features neces- 
sary to carry out many of the more criti- 
cal operations we will be discussing. 
Probably everyone reading this article 
owns a DMM, but many field installers 
use it only for basic continuity and volt- 
age tests so they don’t think they need a 
sophisticated meter. As we will see, you 
cannot set up a sound system properly 
without certain sophisticated features 
like hold and relative db. If your meter 


doesn’t have these features, you need 
one that does. In this article we will use 
the Fluke 45 as our reference DMM, 
and all the operations described can be 
accomplished with this meter. The 
Fluke 45 is an excellent choice for 
professional audio applications because 
it’s affordable ($595) and has all the 
features that an installer and technician 
needs. Moreover, it is highly accurate, 
very rugged and well-protected against 
operator error and unexpected inputs, 
and incorporates features that no other 
meter in this price range has. @ SUB- 
HEAD = Measuring Voltage And 
Power 

There are many voltage measure- 
ments that should be made by the in- 
staller. The first voltage to be measured 
is the AC coming out of the wall. Sud- 
den surges of voltage can cause damage 
to electronic equipment, and consistent 
overvoltages will, at the very least, 
reduce long-term reliability. Under vol- 
tages will result in reduced audio per- 
formance. So before you plug sound 
equipment into the house AC, it is im- 
portant to check for voltage ir- 
regularities. 

With a Fluke 45 you have the option 
of making these tests in several dif- 
ferent ways. But regardless of the test 
procedure used, you should leave the 
DMM hooked up to an outlet for at least 
twenty-four hours, preferably on a 
weekday when industrial and commer- 
cial electrical use is usually heaviest. 
Using the “min/max” feature you can 
come back at the end of the test period 
and ask the DMM to read out the lowest 
and highest voltage monitored. Imagine 
how thankful you’ll be for running the 
test when you find that the min/max 
range swung from 112 to 135 VAC! 


You can also leave the DMM in the 
hold mode in which case you would 
have found 135V AC on the screen 
when you returned. Or you can preset a 
threshold that represents the upper limit 
of acceptable voltage, say 125 VAC; in 
this case the word “fail” would have 
appeared on the second readout. 

However you choose to run the test, 
RUN THE TEST! If you have spikes 
and brown-out problems in a building, 
you can be guaranteed that the sound 
system equipment will not enjoy nor- 
mal reliability. 

Many installers don’t realize that 
power supplies are often out of adjust- 
ment, even with new equipment. A 
power supply putting out too high a 
voltage can significantly reduce the 
reliability of ICs. Conversely, too low a 
voltage can result in diminished perfor- 
mance, particularly in terms of 
headroom and signal-to-noise. So a 
diligent installer should check all exter- 
nal and easily accessible internal sup- 
plies for voltage accuracy and ripple. 
The dual readout feature of the Fluke 45 
makes this operation easy because it 
can read and display DC voltage and 
AC ripple, or voltage and frequency, 
simultaneously. 

Another measurement that can save 
you a lot of headaches, but can only be 
made with a sophisticated meter, has to 
do with identifying ground loops and 
stray voltages. To eliminate ground 
loops and the concomitant buzzes a 
sound system must have only one path 
to ground. This is easier said than done. 
Electrons never miss a trick: if there is 
an alternate circuit open to them they 
will find it. They will go through your 

See DMM, page 36 
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FEATURE 


Babani Book of 
the Month 


Welcome to our new feature, the Babani Book of the Month. 

In each issue we will present an excerpt from a particular 
Babani Book. This month we are featuring Modern Op-Amp 
Projects by R. A. Penfold, book number BP106. To orderthis, 
or any Babani book, fill out the order form at the end of this 
article and send it in with the appropriate payment. 



Battery Monitor 

This simple device can be used to 
monitor a 12 volt car or boat battery and 
give warning if the battery voltage 
starts to fall to an unacceptable level. 
The unit has four LED indicators, and 
these switch on if the supply voltage 
falls below a certain threshold level, 
with a different threshold voltage being 
used for each LED. The approximate 
threshold potentials are 10, 11, 12 and 
13 volts, but these can easily be 
changed, as explained later. 

The circuit utilizes a quad com- 
parator, and strictly speaking, this 
device is not a quad operational 
amplifier. The difference between a 
comparator and an operational 
amplifier is very small, and they are 
largely interchangeable. The device 
used in this circuit is the MC3302P, and 
this has four identical comparators 
which have common positive and nega- 
tive supply pins. Like an operational 
amplifier, there are two inputs (invert- 
ing and non-inverting) plus an output 
for each section of the device. 

The comparators only really differ 
from an operational amplifier in that the 
output terminal connects to the open 
collector of a common emitter (NPN) 
output transistor. In normal use the out- 
put transistor is used to supply current 
to a load of some kind if the inverting 


input is at a higher voltage than the 
non-inverting one, and cut off power to 
the load if the comparative input states 
are reversed. Of course, the fact that an 
operational amplifier does not have an 
open collector output does not preclude 
its use as a voltage comparator, and if a 
comparator is given a discrete output 
load of some kind (a resistor of a few 
kilohms in value is sufficient) it func- 
tions as an operational amplifier. 

The Circuit 

Figure 1 shows the full circuit diagram 
of the Battery Monitor, and this consists 
of four virtually identical stages. The 
only difference between the stages is 


the voltage of the zener diode used in 
each, and this voltage is chosen to give 
the desired threshold voltage. 

If we consider the stage which util- 
izes ICla, the load for the output tran- 
sistor of 1C la is LED indicator D2 and 
its series current limiting resistor R4. 
There is no form of output current limit- 
ing built into the output stage of each 
comparator, and discrete components 
are needed to ensure that the maximum 
permissible output current of 20mA is 
not exceeded. The inverting input of 
ICla is fed from the supply lines via the 
potential divider formed by R1 and R2. 
Obviously, the voltage fed to the invert- 

Continued 
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NEW RELEASES 


BP 265: MORE ADVANCED 
USES OF THE MULTIMETER $11.80 

This book is prirparily intended as a fol- 
low-up to BF239, ana also should be of 
value to anyone who already understands 
the basics of voltage testing and simple 
component testing. 

BP 261 : A CONCISE INTRODUCTION 
TO LOTUS 1-2-3 $11.80 

If you are a PC user and want to get to 
grips with lotus 1-2-3, then this book will 
teach you how to dojust that in the 
shortest and most effective way. 

BP 248: TEST EQUIPMENT 
CONSTRUCTION $11.80 

This book describes in detail how to con- 
stiuct some simple and inexpensive, but 
extremely useful, pieces of test equipment 

BP 245: DIGrTAL AUDIO 
PROJECTS $11.80 

This bode takes a look at the basic prin- 
ciples involved in converting an audio sig- 
nal into digital form and then converting it 
back to an analogue signal again. It also 
contains practical circuits for constructors 
to build and experiment with. 

BP 251: COMPUTER 
HOBBYISTS HANDBOOK $23.80 

This book provides a range of useful refer- 
ence material in a single source so that it 
can be quickly and easily located. The 
subjects covered indude microprocessors 
and their register sets; interfacing serial, 
parallel, monitor, games and Midi ports; 
numbering systems; Midi codes; operating 
systems and computer graphics. 

BP 247: MORE ADVANCED 
MIDI PROJECTS $11.80 

This book includes circuits for a MIDI in- 
dicator, THRU box, merge unit, code gen- 
erator, pedal, programmer, channeliser 
and analyser. 


BP53: PRACTICAL ELECTRONIC 
CALCULATIONS AND 
FORMULAE $11.75 

A book that bridges the gap between com- 
plicated technical theory and the "cut and 
try" method. A good reference book. 

BP174: MORE ADVANCED ELEC- 
TRONIC MUSIC PROJECTS $12.00 

Complementing Book PB74, "Electronic 
Music Projects , BP 174 provides projects, 
such as a flanger, a phaser, mini-chorus 
and ring modulators, percussion synths, 
etc. Each project has an Introduction cir- 
cuit diagram and constructional notes. 

BP1 13: 30 SOLDERLESS BREAD- 
BOARD PROJECTS - BOOK 2 $9.00 
RA Penfold 

A companion to BP107. Describes a 
variety of pro jects that can be built on 


BP 260: A CONCISE 
INTRODUCTION TO OS/2 $11.80 

This bode is for the multitasking PC user 
that wants to get the most out or their com- 
puter in efficiency and productivity. 

BP 264: A CONCISE ADVANCED 
USER’S GUIDE TO MS-DOS $1 1.80 

This book is for the PC user that is looking 
for ways to improve their system’s ef- 
ficiency and productivity, while learning 
something new. 

BP 256: AN INTRODUCTION TO 
LOUDSPEAKERS AND 
ENCLOSURE DESIGN $11.80 

enclosures arid drive units jSrossover units 
are also explained, the various types, how 
they work, the distortions they produce 
and how to avoid them. 

246: MUSICAL APPLICATIONS 
OF THE ATARI STs $15.00 

A wide selection of topics is covered, in- 
cluding the internal sound chip, MIDI, ap- 
plications programs such as sequencing 
and score writing, etc. Simple but useful 
add-on projects and MIDI programming. 

BP240: REMOTE CONTROL 
HANDBOOK $12.00 

Includes remote control systems, trans- 
mission links, digital electronics, met- 
hods of control, coders, decoders, etc. 

BP111: AUDIO $14.00 

Offers a wide range of material is covered 
from analysis of the sound wave, mech- 
anism of hearing, acoustics, microphones 
and loudspeakers, amplifiers, and mag- 
netic disc recording. 

BP239: GETTING THE MOST FROM 
YOUR MULTIMETER $9.00 

This book is aimed at beginners and those 
of limited experience of dectronics. Using 
the simple component and circuit testing 
techniques in this book the reader should 
be able to confidently tackle servicing of 
most dectronic projects. 


j-in breadboards using CMOS logic 
IC’s. Each project contains a schem- 


atics, parts list and operational notes. 

BP150: AN INTRO TO PROGRAM- 
MING THE SINCLAIR QL $7S0 

Helps the reader make the best use of 
the Sinclair QL’s almost unlimited 
range of features. Complements the 
manufacturer’s handbook. 

BP192: MORE ADVANCED POWER 
SUPPLY PROJECTS $8.00 

Robert Penfold. 

A companion to BP76, this book covers 
switched mode supplies, precision 
regulators, tracking regulators, computer- 
controlled supplies, etc. 

BP222: SOLID STATE SHORT WIVE 
RECEIVER FOR BEGINNERS $7.80 
RA Penfold 

In this book, R. A. Penfold has designed 
and developed several modem solid state 
short wave reedver circuits that will give 
a fairly high level of performance, despite 
the fact that they use only relatively few 
and inexpensive components. 

BP197: INTRODUCTION TO 
THE AMSTRAD PCs $20.00 

The Amstrad PC is an MS- DOS com- 
puter for general and business use. This 
book explains all you need to know to 
start computing. 

BP48: ELECTRONIC PROJECTS 
FOR BEGINNERS $7£0 

F.G. Rayer, T. Eng. (CB), AssocJERE 

In this book, the newcomer to dec- 
tronics will find a wide range of easily 
made projects. Also, there are a con- 
siderable number of actual components 
and wiring layouts, to aid the beginner. 

BP135: SECRETS OF THE 
COMMODORE 64 $5A5 

This book is intended as a beginner’s 
guide to the Commodore 64. 

BP155: INTERNATIONAL RADIO 
STATIONS GUIDE $9.00 

An invaluable aid in helping all those 
who have a radio receiver to obtain the 
maximum entertainment value and en- 
joyment from their sets. 

BP130: MICRO INTERFACING 
CIRCUITS— BOOK 1 $9.00 

Aimed at those who have some pre- 
vious knowledge of electronics, out not 
necessarily an extensive one, the basis 
of the book is to help the individual un 
derstand the principles of interfacing 
circuits to microprocessor equipment. 

BP131 : MICRO INTERFACING 
CIRCUITS — BOOK 2 $9.00 

Intended to carry on from Book 1, this 
bode deals with practical applications be- 
yond the paralld and serial interface. 
f, Real wond" interfacing such as sound 
and speech generators, temperature, opti- 
cal sensors, and motor controls are dis- 
cussed using practical circuit descriptions. 


BP51 : ELECTRONIC MUSIC AND 
CREATIVE TAPE RECORDING $5.85 

This book sets out to show how Electronic 
Music can be made at home with the 
simplest and most inexpensive equipment. 

BP74: ELECTRONIC MUSIC 
PROJECTS $10.00 

R A Penfold 

Although one of the more recent 
branches of amateur electronics, elec- 
tronic music has now become extreme- 
ly popular. The purpose of this book is 
to provide the constructor with a num- 
ber of practical circuits for the less 
complex items of electronic music 
equipment, including such things as a 
Fuxx Box, Waa-Waa Pedal, Sustain 
Unit, Reverberation and Phaser Units, 
Tremelo Generator, etc. 

BP1 10: HOW TO GET YOUR 
ELECTRONIC PROJECTS 
WORKING $7.80 

R A Penfold 

We have all built circuits from magazines 
and bodes only to find that they did not 
work correctly, or at all, when first 
switched on. This book will help the 
reader overcome these problems by in- 
dicating how and where to start looking 
for many of the common faults that can 
occur when building up projects. 

BP86: AN INTRODUCTION TO 
BASIC PROGRAMMING 
TECHNIQUES $5.85 

This book is based on the author’s own ex- 
ience in learning BASIC and also in 
ping others, mostly beginners to pro- 
gramming, to understand the language. 

BP234: TRANSISTOR 
SELECTOR GUIDE $15.00 

listings of British, European and eastern 
transistor characteristics make it easy to 
find replacements by part number or by 
specifications. Devices are also grouped 
by voltage, current, power, etc., includes 
surface-mount conversions. 

BP233: ELECTRONIC HOBBYIST 
HANDBOOK $15.00 

A single source of easily located infor- 
mation: colour codes, pmouts, basic cir- 
cuits, symbols, etc. 

BP101: HOWTO IDENTIFY 
UNMARKED ICs $1.95 

An unusual and fascinating chart that is 
highly recommended to all those inter- 
ested in electronics and which will hope- 
fully pay for itself many times over, by 
enabling the rEader to use IC’s that might 
otherwise have been scrapped. 

BP121: HOWTO DESIGN AND 
MAKE YOUR OWN PCBs $5.85 

The purpose of this book is to familiarize 
the reader with both simple and more 
sophisticated methods oi producing 
printed circuit boards. The book em- 

circuil board*designs arSranstrSau^ 

BP1 25: 25 SIMPLE AMATEUR 
BAND AERIALS $5.85 

This book describes how to build 25 
amateur band aerials. The designs start 
with the simple dipole and proceed to 
beam, triangle and even a mini-rhombic. 

BP180: ELECTRONIC CIRCUITS 
FOR THE COMPUTER CONTROL 
OF MODEL RAILWAYS $9.00 

Shows how home computers can easily be 
applied to the control oi model railroads 
and other quite sophisticated control. A 
variety of projects are discussed as well as 
circuits for train position sensing, signal 
and electric points control, etc. 

BP100: AN INTRODUCTION 
TO VIDEO $5.85 

This bode is for the person who has just, 
oris about to buy or rent video equipment 
but is"nt sure what it’s all about 











BP78: PRACTICAL COMPUTER 
EXPERIMENTS $5.25 

The aim of this book is to enable the read- 
er to simply and inexpensively construct 
and examine the operation of a number of 
basic computer circuit elements and it is 
hoped gain a fuller understanding of how 
the mysterious computer "chip" works. 

BP185: ELECTRONIC SYNTHESIZER 
CONSTRUCTION $9.00 

With this book a relative beginner should 
be able to build, with a minimum of dif- 
ficulty and at a reasonably low cost, a 
worthwhile monophonic synthesizer and 
also learn a great deal about electronic 
music synthesis in the process. 

BP1 15: THE PRE- 
COMPUTER BOOK $5.85 

Aimed at the absolute beginner with no 
knowledge of computing, this entirely 
non-technical discussion of computer 
bits and pieces and programming is 
written mainly for those who do not 
possess a microcomputer but either in 
tend to one day own one or simply 
wish to know something about them. 

BP92: ELECTRONICS SIMPLIFIED - 
CRYSTAL SET CONSTRUCTION^. 25 

This is a book written especially for 
those who wish to participate in the in 
tricacies of electronics. 

BP72: A MICROPROCESSOR 
PRIMER $5.25 

In an attempt to give painless apprixich to 
computing, this inexpensive lxx>k will 
start by designing a simple computer anil 
then the short -comings of this simple 
machine will be discussed and the reader 
is shown how these can be overcome. In- 
cludes a glossary of microprocessor terms. 

BP42: 50 SIMPLE LED. 

CIRCUITS $5.85 

Contains 50 interesting and useful cir- 
cuits and applications, covering many 
different branches of electronics, using 
one of the most inexpensive and freely 
available components. 

BP85: INTERNATIONAL TRANSIS- 
TOR EQUIVALENTS GUIDE $9.00 

'lhis book is designed to help the user 
find possible substitutes for a popular 
user-oriented selection of modem tran- 
sistors and includes devices produced 
by over 100 manufacturers. 

BP140: DIGITAL 1C EQUIVALENTS 
AND PIN CONNECTIONS $15.00 

Shows equivalents and pin connections of 
a popular user- oriented selection of Digi- 
tal Integrated Circuits. Includes European, 
American and Japanese devices. 

BP136: SIMPLE INDOOR AND 
WINDOW AERIALS $7.00 

People living in apartments who would 
like to improve shortwave listening can 
benefit from these instructions on op- 
timizing the indoor aerial. 

BP156: AN INTRODUCTION TO 
QL MACHINE CODE $10.00 

The powerful Sinclair QL microcomputer 
has some outstanding capabilities in terms 
of its internal structure. With a 32 -bit ar- 
chitecture, the QL has a large address 
range, advanced instructions which in- 
clude multiplication and division.These 
features give the budding machine code 
programmer a good start at advanced 
programming methods, lhis book as- 
sumes no previous knowledge of either 
the 68008 or machine code programming. 

BP59: SECOND BOOK OF CMOS 1C 
PROJECTS $7.80 

This book carries on from its predecessor 
and provides a further selection of useful 
circuits, mainly of a simple nature. The 
book is well within the capabilities of the 
beginner and more advanced constructor. 


BP258 LEARNING TO 
PROGRAM IN C $19.00 

This book is a guide to C programming. 

C statements are introduced and explained 
with the help of simple, but completely 
working programs. 

BP141: UNEAR 1C EQUIVALENTS 
AND PIN CONNECTIONS $23.80 

Adrian Michaels 

Find equivalents and cross-references for 
both ixipular and unusual integrated cir 
ants. Shows details of functions, manufac- 
turer, country of origin, pinouts, etc... 
includes National. Motorola, Fairchild, 

I lams, Intersil, lhilips, AIX”, AMD, 

S(iS, Telcdyne, and many others. 

BP7: RADIO AND ELECTRONICS 
COLOUR CODE AND DATA 
CHART $3.00 

Opens out to Wall Chart approximately 
584 X 457mm. Includes many Radio & 
Electronics Colour (axles in use in 
UK, USA, Europe and Japan. Covers 
Resistors, Capacitors, Transformers, 

Field Coils, 1'uses, Battery Ircads, etc. 

BP225: A PRACTICAL INTRODUC- 
TION TO DIGITAL ICs $7.00 

lhis lxx>k deals mainly with TTL type 
chips such as the 74(X) series. Simple pro 
jects and a complete practical construction 
of a 1 A>gic l est Circuit Set are included as 
well as details lora more complicated 
Digital Counter T imer project. 

BP147: AN INTRODUCTION TO 
6502 MACHINE CODE $10.00 

The popular 6502 microprocessor is used 
in many home computers; tiiis is a guide 
to beginning assembly language. 

BP88; HOW TO USE OP-AMPS$f 1.80 
EA Parr 

A designer’s guide covering several op- 
amps, serving as a source book of circuits 
and a reference book for design calcula- 
tions. The approach has been made a non 
mathematical as possible. 

ELENENTSOFEUECTRONCS — 
AN ONGOING SERES$11.80 EACH 
OR ALL 5 BOOKS FOR $44.00 
FA Wilson, C.G.I.A., C.Eng., 

Allhcxjgh written for readers with no more, 
than ordinary arithmetical skills, the use of 
mathematics is not avoided, and all the 
math required is taught as the reader 
progresses. lurch Ixxk is a complete 
treatise of a particular branch of the sub- 
ject and therefore, can be used on its own 
with one proviso, that the later books do 
not duplicate material from their predeces- 
sors, thus a working knowledge of the sub- 
jects covered by the earlier books is as- 
sumed. 

BP62: BOOK 1. This book contains all 
the fundamental theory necessary to lead 
to a full understanding of the simple elec- 
tronic circuit and its main components. 

BP63; BOOK 2. This book continues 
with alternating current theory without 
which there can be no comprehension of 
speech, music, radio, television or even 
the electricity utilities. 

BP64: BOOK 3. hollows on semicon- 
ductor technology, leading up to transis- 
tors and integrated circuits. 

BP77: BOOK 4. A compl etc description 
of the internal workings of microprocessor. 

BP89: BOOK 5. A book covering the 
whole communication scene. 

BP194: MODERN OPTO DEVICE 
PROJECTS $9.00 

This book provides a number of practical 
designs for beginners and experienced 
project builders. These projects utilize a 
range of modem oplo-eleclnc devices, in- 
cluding such things as fibre optics, ultra- 
bright LEDs and passive IR detectors. 


BP37: 50 PROJECTS USING 
RELAYS, SCR’s & TRIACS $7.80 
F.G. Raver, T. Eng., (CEIL Assoc.lERE 

Relays, bi-directional inodes (TRIACs), 
and silicon controlled rectifiers (SCRSs), 
have a wide range of applications in elec- 
tronics today. This book gives practical 
working circuits which should present the 
minimum of difficulty for the enthusiast.. 

In most of the circuits there is a wide lati- 
tude in component values and types, al- 
lowing easy modification and adaptation. 
BP84: DIGITAL 1C PROJECTS $7.80 
F.G. Raver, T. Ena. (CB), Assoc.lERE 
This book contains both simple and more 
advanced projects for the reader develop- 
ing a knowledge of the workings of digital 
circuits. To help the newcomer to the 
hobby the author has included a number 
of board layouts and wiring diagrams. 

BP95: MODEL RAILWAY 
PROJECTS $7.80 

Electronic projects for model railways arc 
fairly recent and have made possible an 
amazing degree of realism. The projects 
covered included controllers, signals and 
sound ell eels: stripboard layouts arc 
provided for each project. 

BP144: FURTHER PRACTICAL 
ELECTRONICS CALCULATIONS 
AND FORMULAE $15.00 

This book covers many aspects of elec- 
tronics where a knowledge and familiarity 
of the appropriate fonnulae is essential for 
a fuller understanding of the subject. An 
essential addition to the library of all those 
interested in electronics. 

BP44: 1C 555 PROJECTS $10.00 

EA Parr, B.Sx, C. Eng., M.I.EE 

Every so often a device appears that is 
so useful that one wonders how life 
went on before it. The 555 timer is 
such a device included in this book are 
Basic and General Circuits, Motor Car 
and Model Railway Circuits, Alarms 
and Noise Makers as well as a section 
on the 556, 558 and 559 timers. 


BP94: ELECTRONIC PROJECTS 
FOR CARS AND BOATS $7.80 
R A Penfold 

Projects, fifteen in all, which use a 12V 
supply arc the basis of this book. Included 
arc projects on Windscreen Wiper Con- 
trol, (x)urtesy l jght Delay, Battery 
Monitor, Cassette Power Supply, 1 jghls 
T imer, Vehicle Immobiliser, Gas and 
Smoke Alarm, and more. 

BP49: POPULAR ELECTRONIC 
PROJECTS by R. A. Penfold $10.00 

Includes a collection of the most popu- 
lar types of circuits and projects which 
will provide a number of designs to in- 
terest most electronics constructors. 

The projects cover a wide range and 
arc divided into four basic types. Radio 
Projects, Audio Projects, Household 
Projects and Test Equipment. 

BP99: MINI-MATRIX BOARD 
PROJECTS by R. A. Penfold $7.60 

T wenty useful projects which can all be 
built on a 24 X 10 hole matrix board with 

X T strips. Includes Door-buzzer, Low 
e Alarm, AM Radio, signal Gener- 
ator, Projector T imer, Guitar Headphone 
Amp. and more. 

BP103: MULTI-CIRCUIT BOARD 
PROJECTS by R.A Penfold $7.80 

This book allows the reader to build 21 
fairly simple electronic projects, all of 
which may be constructed on the same 
printed circuit board. Wherever possible, 
the same components have been used in 
each design so that with a relatively small 
number of components and hence low 
cost, it is possiWe to make any one of the 
projects or by re-using the components 
and P.C.B. all of the projects. 


BP98: POPULAR ELECTRONIC 
CIRCUITS, BOOK 2 $9.00 

RA Penfold 

70 plus circuits based on modem compon- 
ents aimed at those with some experience. 

BP127: HOW TO DESIGN 
ELECTRONIC PROJECTS $9.00 

Although information on stand circuits 
blocks is available, there is less informa- 
tion on combining these circuit parts 
together. This title does just that. Practical 
examples arc used and each is analysed to 
show what each does and how to apply 
this to other designs. 

BP195: AN INTRODUCTION TO 
SATELUTE TELEVISION $15.00 

For the absolute beginner or anyone think- 
ing about purchasing a satellite TV sys- 
tem, the story is tola as simply as such a 
complex one can be. 

BP106: MODERN OP-AMP 
PROJECTS by R. A Penfold $7.80 

I^ealures a wide range of constructional 
projects which make use of op-amps in- 
> cluding low-noise, low distortion, ultra- 
high input impedance, high slew-rate and 
high output current types. 

BP107: 30 SOLDERLESS BREAD- 
BOARD PROJECTS - BOOK 1 $9.00 
R A Penfold 

A "Solderless Breadboard" is simply a 
special board on which electronic circuits 
can be built and tested. The components 
used arc just plugged in and unplugged as 
desired. The 30 projects in this book have 
been designed to be built on a " VeroWoc" 
breadboard. Wherever possible the com- 
ponents used arc common to several 
projects, hence with only a modest num- 
ber of components it is possible to build, 
in turn, every project shown. 

BP122: AUDIO AMPLIFIER 
CONSTRUCTION $6.75 

A wide circuits is given, from low 
noise microphone and tape head 
preamps to a 100W MOSFET type. 
Ihcre is also the circuit for 12V bridge 
amp giving 18W. Circuit board or strip- 
board layout arc included. Most of the 
circuits are well within the capabilities 
of even those with limited experience. 


BP179: ELECTRONIC CIRCUITS 
FOR THE COMPUTER CONTROL 
OF ROBOTS $12.00 

The main stumbling block for most would- 
be robot builders is the electronicsto inter- 
face the computer to the motors, and the 
sensors whicn provide feedback from the 
robot to the computer. The purpose of this 
book is to explain and provide some rela- 
tively simple electronic circuits which 
bridge the gap. 

BP108: INTERNATIONALDIODE 
EQUIVALENTS GUIDE $7.00 

Cross-references European, American 
and Japanese diode part numbers. Be- 
sides rectifier diodes, it includes 
Zeners, LEDs, Diacs, Triacs, SCRs, 
OCIs, photodiodes, and display diodes. 

BP118: PRACTICAL ELECTRONS 
BUILDING BLOCKS — BOOK 2 $7.60 
RA Penfold 

This sequel to BP1 17 is written to help 
the reader create and experiment with 
his own circuits by combining standard 
type circuit building blocks. Circuits 
concerned with generating signals 
were covered in Book 1, this one deals 
with processing signals. 

BABANI BOOKS EXCLUSIVELY 
AVAILABLE IN CANADA FROM 
MOORSHEAD PUBLICATIONS. 
ORDER YOUR SELECTIONS 
BY TELEPHONE: (418) 446-5600 
OR FA<: 416445-8149 OR WRTTE 
TO US AT 1300 DON MK1S ROAD. 
NORTH YORK, ONTARIO M3B SB 



Fig. 2 Constructional Details of the Battery 


ing input will vary with changes in the 
supply voltage, but it will always be 
quite small, and is unlikely to become 
more than lOOmV (0.1 volts). This bias 
voltage is fed to the inverting input of 
each comparator. ICla’s non-inverting 
input is fed from the supply lines by 
way of zener diode D1 and Dl’s load 
resistor is R3. Under normal operating 
conditions the supply voltage should be 
a couple of volts or more above the 
avalanche voltage of D 1 , and about two 
volts or so will be present at the non-in- 
verting input. The output transistor of 
ICla is therefore switched off and D2 is 
not switched on. 

If the supply voltage falls below 
about 10 volts, D1 ceases to conduct 
and the voltage fed to the non-inverting 


input falls below the small bias 
potential at the inverting input. The 
output transistor of ICla then 
switches on and D2 lights up. The 
other sections of the circuit operate 
in exactly the same manner, but the 
zener diode is in each case chosen 
to give a different threshold volt- 
age. The threshold voltages can ob- 
viously be altered if desired, and it 
is simply necessary to choose a 
zener diode having a voltage equal 
to the desired threshold voltage. 
The circuit will work using zeners 
having operating potentials of just a 
few volts, although it would be ad- 
visable to reduce R4, R6, R8 and 
RIO to lk if the unit is to be used 
with low supply voltages in order to 
give a reasonable LED current and 
brightness. The supply voltage must not 
exceed 28 volts which is the maximum 
permissible supply voltage for the 
MC3302P device. 


Construction 

A 0.1 in matrix stripboard having 19 
holes by 14 copper strips is used as the 
constructional basis of the Battery 
Monitor, as can be seen by referring to 
the constructional diagram shown in 
Figure 2. The MC3302P is not a MOS 
device and requires no special handling 
precautions. In fact electrical construc- 
tion of the unit is perfectly straight for- 
ward and should not give the construc- 
tor any real problems. 

Mechanical construction must ob- 
viously be varied to suit the circumstan- 


ces under which the unit will be used. 
This is really just a matter of using a 
little initiative, and is again something 
that should not give any real difficul- 
ties. The current consumption of the 
unit with all the LEDs switched off is 
only about 1.5 to 2mA, but this ob- 
viously rises considerably when one or 
more of the LEDs are switched on. In 
fact, the increase is about 6mA per 
LED. 

Parts List 

Resistors, all 1/2 watt, 5% 

R1 -15k, R2-100 ohms 
R3, R5, R7, R9 - 4.7k 
R4, R6, R8, RIO 1.8k 

Semiconductors 

IC1 - MC3302P (or Sylvania ECG 
834) Quad comparitor 

D1 - BZY88C10V (or Sylvania 
ECG 501 9A) 

D3 - BZY88C1 1 V (or Sylvania 
ECG 5020A) 

D5 - BZY88C1 2 V (or Sylvania 
ECG 5021 A) 

D7 - BZY88C1 3 V (or Sylvania 
ECG 5022A) 

D2, D4, D6, D8 - TIL209 (or 
Sylvania ECG 3007) general 
purpose red LED 
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CANADIAN ELECTRONICS DEVELOPMENT 
(CED) CORPORATION 
(519) 443-4114 


30.000 VOLT 12 AMP RECTIFIER BOARD 

DUE TO MANY RECENT CONVERSION OF OLD INDUSTRIAL VACCUM TUBE 
RADIO-WAVE VINYL SEALING EQUIPEMENT TO HIGHLY EFFICIENT SOLID STATE 
CIRCUITRY, THE PLASTICS INDUSTRY HAS BEEN TAKING ADVANTAGE OF THIS 
CONVERSION FOR ONLY A FRACTION OF THE COST OF BI-MONTHLY TUBE 
REPLACEMENTS. NOW SCHOOL BINDERS, SWIMMING POOL LINERS AS WELL AS 
OFFICE VINYL SLIP COVERS CAN BE MADE MUCH MORE INEXPENSIVELY WHEN 
INDUSTRIAL MAINTAINANCE ON EXPENSIVE VACCUM TUBES ARE 
ELIMINATED! 

PERSONALIZED CUSTOM CIRCUITS BOARDS 

FOR A LIMITED TIME ONLY C.E.D. CORPORATION WILL MANUFACTURE 
PROTOTYPE CIRCUIT BOARDS WITHIN 7 DAYS OF DELIVERY OF THE ARTWORK. 
PLEASE NO MEGA PROJECTS. THIS OPPORTUNITY IS DESIGNED FOR THE NOVIST 
WHO REQUIRES. A P.C. BOARD FOR HIS INVENTION OR SCHOOL PROJECT. AT 50 
CENTS PER SQUARE INCH PER COPPER LAYER PLUS A NOMINAL SET-UP AND 
SHIPPING CHARGE, THIS IS A FAR CRY FROM WHAT THE LARGE INDUSTRIES 
CHARGE FOR PROTOTYPES, PLEASE DON'T PASS THIS LIMITED TIME OFFER UP !.! 

RULES: NEGATIVE FILM OF ARTWORK MADE TO ACTUAL SIZE MUST BE SENT 
DRILLING INFORMATION OFF ALL THE HOLES REQUIRED, or CUSTOM 
BOARDS CAN BE DESIGNED FROM YOUR SCHEMATICS. 


ACTUATORS CURRENT LIMIT SWITCHES 

FOR YEARS AGRICULTURAL, AUTOMOTIVE AS WELL AS INDUSTRIAL SECTORS 
HAVE USED ELECTRONICS TO SHUT DOWN HYDRAULIC, PHNEUMATIC AND 
ELECTRIC ( AC or DC) ACTUTORS TO CONTROL A VARIETY OF SHAFT SPEEDS, 
ARM EXTENTION DEVICES AND EVEN THE OPENING AND CLOSING OF DOORS. 
C.E.D. CORPORATION HAS DEVELOPED A NEW BREED OF CURRENT LIMIT 
SWITCH TO SHUT DOWN THE ACTUATORS, NOT ONLY WHEN THE ACTUATOR 
REACHES THE DESIRED EXTENSION BY MONITORING THE END OF STROKE 
SIGNAL BUT AS WELL AS MAKING IT SENSE THE MAGNETIC FLUX CHANGES IN 
THE ARMATURE AND THEREBY TOTALLY ELIMINATING "THE NEED TO KNOW” 
FACTOR OF WHAT VOLTAGE OR CURRENT THE UNIT IS RUNNING AT. FIELD 
STUDIES HAVE BEEN EXCEPTIONAL AND THIS APPROACH WILL BE SHORTLY 
APPLIED IN REPLACING FUSES AND CIRCUIT BREAKERS ! ! ! 
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rack rail from mixer to equalizer to 
amp, they will use the shield of the 
interconnect cables, they will use the 
conduit in the building. But if we 
remember our basic electronics, we 
know that any length of cable will have 
some resistance, albeit very small in 
some cases. And if current is flowing 
through the cable, a voltage drop will 
occur. Thus we can detect and quantify 
the various legs of the ground loops. 
Alternately, we can measure the current 
directly by interrupting the circuit. 

In any case, the ultimate goal is to 
eliminate all paths to ground except for 
one high quality ground. This can be a 
difficult task, particularly when un- 
balanced equipment is in use and when 
equipment is located in different loca- 
tions. But a DMM sensitive and ac- 
curate enough to measure, and differen- 
tiate between, the small voltages and 
currents typical of multiple ground 
paths can help you identify and solve 
these problems. 

One of the handy features of certain 
sophisticated DMMs is the ability to 
compute audio power. According to 
Ohm’s law, if we know the voltage, 
current, and resistance — or any two of 
the three — we can compute power. 
Some meters can do this calculation for 
you. Thus you can “measure” audio 
power without worrying about miscal- 
culating: just enter the appropriate 
value of resistance and the meter will do 
the rest. This, and other, test operations 
are made faster, easier, and more 
foolproof by the dual read-out feature 
of the Fluke 45. 

Measuring DB 

One of the biggest oversights in setting 
up a sound system is failing to make 
unity gain adjustments. Many installers 
simply hook up the mixer, processing, 
crossovers, and amps, and then crank 
them up until the system is loud enough. 
A system set up by this seat of the pants 
method is likely to result in unaccep- 
table level variations at interconnect 
points. For example, the mixer and 
equalizer might be getting +16dbu, 
while the signal between the equalizer 
and crossover 

might be getting - 1 5dbu. It is true that 
modem audio equipment can accom- 
modate a wide range of signals but it is 
very important to have each device 
operating at its optimal level. If you 
have some devices running near over- 


load and other devices running with the 
signal way down in the noise floor, you 
are asking for problems: the result can 
be distortion, unsatisfactory headroom, 
unacceptable hiss and buzz, radio pick- 
up, reduced reliability of components, 
lack of operational flexibility, or in 
general terms, greatly diminished sonic 
performance. 

So it is critical that the installer check 
and adjust signal levels in between each 
piece of gear until there is unity gain 
throughout the system. This will not be 
possible, of course, if there is mis- 
matched equipment: a +4 equalizer 
hooked up to -10 compressor, for ex- 
ample, or a balanced output (of a type 
that cannot be unbalanced without a 
several db loss of level) hooked up to an 
unbalanced input. But assuming that all 
the equipment is +4 and has well 
designed inputs and outputs, the signal 
level carried by the interconnect cables 
should remain constant throughout the 
system. 

The easy way to make these measure- 
ments and adjustments is to use a sine 
wave generator as source. Plug a 1 khz 
tone into the mixer, set the input chan- 
nel to an optimum gain structure (as 
indicated in the mixer’s user manual), 
attach your DMM leads to the output of 
the mixer, and raise the mixer’s master 
output until your DMM (set on VAC, 
3V scale) reads 1 volt (this is for dbv, 
set to .775 volt if you prefer to work 
with dbu). Then hit the “db ref” button 
on the DMM. Now your meter is 
calibrated to 1 volt = 0 dbv (or .775 volt 
= 0 dbu if you chose that reference). 
You may now adjust the mixer’s level 
up or down and the DMM will read the 
change in + or - db. The meter will not 
read out dbv or dbu — it reads db only 
— so it is up to you to make sure you 
know what the zero reference is. Be 
careful to look closely at equipment 
specifications so that you don’t con- 
fuse, say, dbm with dbv or dbu since 
these scales all have different 0 db ref- 
erences. 

If the specifications on a mixer say 
that +4 dbu = 0 vu on the mixer’s meter, 
then you might use +4 dbu as a handy 
reference level. So use .775 volt for the 
DMM set-up and raise the mixer level 
until the DMM reads +4 db. Now move 
your DMM leads to the output of the 
next component (probably a compres- 
sor or equalizer) . Adjust the master gain 
of this device until you read +4 db. 
Repeat this process until you reach the 

Af tlnA AlAAt»v\niA nrncuAunr (\f thn 

system is active). Be careful here, be- 


cause you will obviously have to sweep 
the oscillator frequency up or down so 
as to steer around the attenuation 
slopes. This can be best accomplished 
by using test tones mid-way between 
crossover points. At the outputs of the 
crossover, it may be necessary to adjust 
the level up or down from +4 db be- 
cause, unlike most processing equip- 
ment, amplifiers do not necessarily sub- 
scribe to a nominal +4 level. Different 
amplifiers have different input sen- 
sitivities, and often those sensitivities 
will be specified in volts rather than db: 
some require IV for full output power, 
others require 1.5V, still others require 
.7V, and so on. Refer to the amplifier’s 
user manual to find how input voltages 
or decibel values correlate to output 
wattages, and adjust the signal levels 
accordingly. Of course, you can also 
adjust the input attenuators on the amp, 
but unless you have unusually sensitive 
amp inputs, you will usually find that it 
is better for the sake of system 
headroom to leave the attenuators wide 
open. 

Once you have completed this sys- 
tem-wide set-up procedure, you can be 
sure that each component in the system 
is operating at an optimum level, and 
thus is providing optimum perfor- 
mance. We have now created the ideal 
starting point for the system. But realis- 
tically we cannot expect to maintain 
perfect unity gain throughout the sys- 
tem because once we make equalizer 
and compressor adjustments we are 
bound to change the levels a little. If 
you are doing extreme amounts of EQ 
and compression, then you should go 
back and readjust for unity gain; but if 
you are making only minor processing 
adjustments, then readjustment is un- 
necessary. 

Checking The Phase 

One final test that some installers make 
is a system phase check. More precisely 
this amounts to a polarity check, for if it 
turns out that the system output is not in 
phase with the system input, the in- 
staller is not able to dial in the phase a 
degree at a time like you can in setting 
up a tape recorder. Usually if a phase 
problem is detected it is a matter of 
being 180 degrees out of phase. This 
probably means either a cable or com- 
ponent is out of phase, so correction is 
easy. One easy method of checking 
phase with a DMM is to run a +4 dbu 

see UMivi, page jo 
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FIBER OPTIC KITS 

Have you ever wondered how Fiber Optics work ? 

HaveyoueverwantedtoBuild andTestFiber Optic Circuits? 

Now You Can! 

Industrial Fiber Optics has available a number of Fiber Optic training kits 
for Hobbyist and Schools. These Kits range from the Simple , 
and Easy to Learn andConstruct, Beginners Kit, all the way up 
to a University level lab course. 

Each kit includes instructions and components 
which will enable you to learn about Fiber Optics 
while constructing anumber of useful projects , 
like Data Links , Voice Links , Light Pen, etc. 

Three of the many kits that you can order in this Special Offer are: 

□ COMMUNICATIONS KIT E22 $30.00 

□ SCIENCE PROJECT KIT E33 $73.00 

□ FIBER -OPTICS MINI COURSE MC10$46.00 

(Price Includes Shipping and Handling, and G.S.T.) 



FAX OR PHONE FOR FUTHER INFORMATION : 


TO ORDER- Send Certified Cheque or Money Order 

BCS Electronics Limited 

980 Alness St. Unit #7 

Downsview, Ont, M3 J 2S2 

Ontario residents add 8% Provincial Sales Tax . 

VISA and MASTERCARD accepted. 



980 Alness St. Unit 7, Downsview, Ontario M3J 2S2 
(416) 661-5585 FAX: (416) 661-5589. 
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Now 

$585.00 


ON 

INSTRUMENTS 


Now 
$21 5.00 


Model 
GPR 3020 
Regulated 
DC Power Supply 
0-30VDC / 0-2ADC 


Model GOS 
20MHz Dual Trace 
Oscilloscope w/Duai Probes similar Savings on other 

] Instrument Products Available. 
Ask for latest Catalogue 




■ CSA Approved ■ One Year Warranty 

( where applicable) (parts + labour) 



Contact Your Local Electronic Distributor or: 

DUNCAN INSTRUMENTS CANADA LTD 

121 Milvan Drive, Weston, ON. M9L 1Z8 
Telephone 416-742-4448 Fax 416-749-5053 Circle Reader Service Card No.62 
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100 hz sine wave through the system while simultaneously 
sending that tone to the input of the amp, thus bypassing all 
the other equipment in the system. At die amp input (make 
sure the amps are turned off), use a resistive bridge to com- 
bine the original tone with the tone that is running through the 
system. If the system is in phase, the addition of the original 
signal to the amp input will increase the system signal by 6db 
on the DMM (this assumes you are using a db scale refer- 
enced to voltage and that each of the two signals being 
combined are of equal amplitude). Even if your signals are 
not equal, the effect will still be additive. But if the system is 
out of phase, the system signal at the amp input will decrease 
by at least several db due to phase cancellation. 

If you wish to make a more comprehensive phase check of 
the system, one that uses the amplifier outputs, you should 
use a dual trace oscilloscope. If you are going to take a scope 
into the field with you anyway, you can also make system 
gain adjustments with it. Although a DMM can do this job 
just as well, a scope can compare signal levels simultaneously 
without repatching. Also if you prefer to use a program other 
than a sine wave (pink noise or music program) for system 
checks you will find a scope more suitable than a DMM. An 
oscilloscope suitable for sound system installations and 
maintenance should be portable, rugged, and reasonably 
priced. A Fluke PM3055 would be an excellent choice. 

We have all seen how inattention to proper techniques can 
result in disastrous and costly system failures. In this article 
we have discussed how a sound system installer can greatly 
improve system reliability using a high quality DMM. The 
techniques described take only a few minutes, and can save a 
lot of frustration, time, and money in the long run. □ 


GDL LABS COMPUTER EQIPMENT & SUPPLIES 


1 MOTHERBOARDS 

I 

DRIVES 


486-25/1 28 K CACHE QK.3395.95 

120 MB RLL 

859.95 

386-33/64K CACHE OK.. 

1295.95 

80 MB MFM 

759.95 

386-25/64K CACHE OK.. 

1195.95 

40/65MB MFM/RLL 

.479.95 

386-25 NON CACHE OK. 

.995.95 

80 MB IDE 

759.95 

386-20 NON CACHE OK. 

.895.05 

120 MB IDE 

859. 95 

386SX-1 6 OK 

. 529, 05 

160 MB ESDI 1 259. 95 

286-1 6 OK 

249. 95 

42 MB IDE W HDFD CARD, 459.95 

286-1 2 OK 

1 99. 95 

20 MB MFM W XT CARD.. 

..369.95 

8088-1 0 OK 

. 1 09.95 

30 MB MFM W XT CARD. 

,.409.95 

DRAMS 

CALL 

1.2 MEG FLOPPY 

, 1 09.95 

I/O AND DISK CARDS 


1.44 MEG FLOPPY 

.115.95 

XT FLOPPY CARD 

...29.95 

DISPLAY CARDS 


MULTI I/O 

. . 59. 95 

MONO W/PR PORT 

...42.95 

HD FLOPPY I/O CARD. 

...79.95 

C G A W/PR PORT 

. .45. 95 

SERIAL CARD 

. .34 95 

EGA CARD 

1 25. 95 

PRINTER CARD 

. . 25.95 

VGA 640X480 256K .... 

..159.95 

GAME CARD 

. . 25 95 

SUP VGA 800X600 256K.. 179.95 

CLOCK CARD 

...29.95 

SUP VGA 800 X 600 51 2K..1 99.95 

AT I/O 2S.1P.1G 

...59.95 

ATI VGA WONDER 256K. 

.259.95 

W-D XT MFM CARD. .. 

....75,95 

ATI VGA WONDER 51 2K. 

..299.95 

DTC XT MFM CARD. ... 

...76.95 

MOMTORS 


DTC XT RLL CARD 

...89.95 

12'MONO AMBER 

.1 29.95 

DTC AT HD/FD R LI 

.169.95 

1 4‘MONO AMBER 

.. 1 59.95 

DTC AT HD/FD ESDI... 

. . 259.95 

1 4‘MONO white 

1 59.95 

1 : 1 HD/FD MFM 

. 1 59.95 

1 4 " C G A 

349.95 

1:1 HD/FD RLL 

.169.95 

1 4 ' E G A 

469. 95 

IDE HD/FD 

..49.95 

1 4" VGA 640X480-. 3iDP 

.469.95 

IDE HD/FD W/AT I/O 

.99.95 

i 4‘SUP VGA 1024X768 

. 599.95 

ESDI HD/FD 

259.95 

KEYBOARDS, CASES.PRIN TERS, 

| ESDI HD/FD 32K CACHE .. 299. 95 

PWR SUPPLIES.MSDOS ETC.. CALL 


VISA, MC, CHE QUE , MONEY ORDER. SHIP PARCElPOST OH CANPAR 
ADD 6% FOR SHIPPING, MIN $5.00. 20% RESTOCKING FEE. 

FOR ORDERS AND SERVICE CALL 902-42 2 -04 36 FAX 902-468-7086 
MAIL TO: GDL LABS, 5827 FAYS LANE, HALIFAX, N S. B3H 1C5 


THERE IS ONLY QBE 
TRADE SHOW FOR THE COMPUTER 
AND OFFICE AUTOMATION INDUSTRIES 
I10UEBEC! 

...that offers: 

■ More than 28,000 visitors 

qualified business professionals 
over the age of 1 8 

■ More than 3,000 VARs 

exhibitors can meet with, exclusively 
at a special reception 

■ "S.E.L." 

The Software Evaluation Centre 
A feature that will undoubtedly attract 
a great deal of attention 

■ An extensive media campaign 

More than 80 representatives from 
different media attended in 1990 

■ Nearly 300 exhibitors 

all under one roof in a 
200,000 square foot exhibit hall 


The name of such a show ? 



THE MONTREAL INTERNATIONAL 

COMPUTER AND 
OFFICE EXHIBITION 


JUNE 5-6-7, 1991 

PLACE BONAVENTURE 

Reserve your space today, contact: 


Exhibition and Conference 
Management Limited 



In Toronto: 

1599 Hurontario Street 
Suite 301 

Mississauga, Ontario 
L5G 3H7 

Tel.: (416) 274-5505 
Fax: (416) 274-0060 


In Montreal: 

300 Leo-Pariseau, #2202 
P.O.Box 1119, Place du Parc 
Montreal, Quebec 
H2W 2P4 

Tel.: (514) 288-8811 
Fax: (514) 288-9125 


Circle Reader Service Card No.63 
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The Place 
to Capitalize on 
Your Solutions 


the 14th Annual Ottawa Business & Government 
Computer Show. 


Government and business in the Ottawa region 
spend over $1 billion annually on computer prod- 
ucts. This is your best opportunity to meet the most 
powerful buying sector in the country— more than 
4,600 of them were in attendance in 1990. They’ll be 
there to attend the seminars, try the software and see 
what’s really new. 

Be there to meet them — book your exhibit space now! 
Telephone Glenn Waterman or Deanna Quattro at 
(416) 252-7791 or fax (416) 252-9848. 

September 25th & 26th, 1991 
Lansdowne Park , Ottawa 
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Sponsored by: 

Ottawa- Carleton Board of Trade 


.MjnjfitJ jnJ PnJuuJ b\ 

INDUSTRIE TRADE & 
CONSUMER SHOWS INC 
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FLUKE AND PHILIPS - THE GLOBAL ALLIANCE IN TEST & MEASUREMENT 



FLUKE 73 

FLUKE 75 

FLUKE 77 

Analog/Digital display 

Analog/Digital display 

Analog/Digital display 

Volts, ohms, 10A 

Volts, ohms, 10A & 

Volts, ohms, 10A & 

(fused), diode test 

mA (both fused), 

mA (both fused), 

0.7% basic dc 

diode test 

diode test 

accuracy 

0.5% basic dc 

0.3% basic dc 

2000+ hour 

accuracy 

accuracy 

battery life 

Audible continuity 

Touch Hold® 

3-year warranty 

Autorange/range hold 

Audible continuity 


2000+ hour 

Autorange/range hold 


battery life 

2000+ hour 


3-year warranty 

battery life 


Multipurpose holster 
3-year warranty 


PHILIPS 


More than two million users agree: the 

Fluke 70 Series handheld digital multimeters 
are simply the best. 

These originals have become classics. And 
the reasons are simple. 

They are accurate and easy to use. Features 
made popular by the 70 Series— like fast 
autoranging, continuity beeper, and quick 
diode test— are now standards in the industry. 

Other 70 Series features stand alone. Touch 
Hold®, for example, locks the reading on 
the display and signals you with a beep. So 


you can keep your eyes on the circuit and 
probes. 

The 70 Series are built without compromise. 
All current ranges are fully fused. The 
resistance function is overload protected to 
500V. No detail has been overlooked in 
making these rugged and reliable meters 
the first choice of two million professionals. 

Made in the USA using state-of-the-art man- 
ufacturing methods, every Fluke 70 Series 
multimeter is backed by a 3-year warranty. 
Another first in the industry. 


Choosing the best handheld multimeter is 
very simple. Pick up the Fluke 70 Series at 
your Fluke distributor today. 

For the authorised FLUKE distributor nearest you contact 

FLUKE ELECTRONICS CANADA INC. 

Mississauga Ontario, Tel: (416)890-7600 Fax: (416) 890-6866 
Ottawa Ontario, Tel: (613) 723-9453 Fax: (613) 723-9458 
Dorval Quebec, Tel: (514) 685-0022 Fax: (514) 685-0039 
Calgary Alberta, Tel: (403) 291-5215 Fax: (403) 291-5219 

FROM THE WORLD LEADER 
IN DIGITAL MULTIMETERS. 

FLUKE. 
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